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ABSTRACT 2
INVESTMENT IN PROJECT INDEPENDENCE:
AN ANALYSIS OF THE IMPACT ON THE
AVAILABILITY AND PRICE OF STEEL
by
PAUL GEORGE ALIMI
Submitted to the Department of Civil Engineering on August 19,
19 74 in partial fulfillment of the requirements for the degree
of Master of Science in Civil Engineering and Master of
Architecture.
In response to the Arab Oil Embargo of 1973, and the
potential difficulties of continued reliance on energy imports,
the Nixon Administration proposed Project Independence, a
program which would enable the nation to attain energy self-
sufficiency by the end of the decade. This project, with its
characteristics both long-term and large-scale, can be expected
to have major impacts on the economy of the United States if it
is pursued.
This thesis examines one of these impacts: the impact
of investment in energy self-sufficiency on the availability
and price of steel. Two scenarios for the future are present-
ed, one resulting from continuation of recent trends, another
resulting from major efforts to develop domestic energy sup-
plies. Levels of investment necessary to achieve the latter
scenario, over and above the investment required by the first
scenario, are calculated. Using concepts of input-output
analysis, the gross tonnage of steel necessary to sustain this
additional investment is determined. This steel usage attri-
butable to Project Independence is compared to steel supply/
demand projections to determine the magnitude of the effects
on the availability and price of steel.
The results of this thesis show that Project Indepen-
dence, if pursued, will have significant effects on the steel
market.
Thesis Supervisor: Robert D. Logcher
Title: Associate Professor of Civil Engineering
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Chapter 1 Introduction
1.1 A Statement of the Problem
"Let us unite in committing the resources of this
nation to a major new endeavor. An endeavor that
in this bicentennial era we can appropriately call
Project Independence. Let us set as our national
goal, in the spirit of Apollo and with the deter-
mination of the Manhattan Project, that by the end
of this decade, we will have developed the poten-
tial to meet our own energy needs without depend-
ing on any foreign energy sources. Let us pledge
that by 1980 under Project Independence we shall
be able to meet America's energy needs from
America's own energy resources."
Excerpt from an address by President
Richard Nixon on November 7, 1973.
Project Independence may well be a solution to the
problems alluded to in the November 7, 1973 address by
President Richard Nixon. Continued reliance on imports to
meet America's energy needs will serve neither national
security requirements nor goals for economic health be-
cause of the inherent uncertainties with regard to avail-
ability, dependability, and price. Furthermore, reliance
on imports will exacerbate the balance of trade problems
now being faced by the United States, which may adversely
affect the value of the American dollar with respect to
foreign currencies. The insulation of America's energy
sources from the political and economic climate of a rela-
tively small number of foreign countries can only be bene-
ficial to the long-term interests of the United States.
Before Project Independence, with its emphasis on
increasing the availability of domestic energy supplies, is
17
embraced as an ideal method of alleviating difficulties
which might result from continued reliance on imports, it
is necessary to examine the short-term impacts of Project
Independence as national policy. Evidence of negative
impacts on the economic health of the United States will
require the examination of alternative methods, which might
be undertaken singly or in conjunction with programs to
increase the availability of domestic energy supplies, to
provide a solution to the foreseen difficulties. This
thesis will examine one of the myriad impacts that this
project, with its characteristics both long-term and large-
scale, might have on the economy of the United States,
comparing it to the alternative of promoting energy devel-
opment at its current rate. It will examine the impact of
the development of domestic energy supplies on the availabil-
ity and the price of steel.
While it is but one of many impacts that Project
Independence may have, its effects on the national economy
might well be major. Steel is a critical item in both the
capital expansion plans of nearly every sector of the
American economy and in the production of many of the con-
sumer goods which sustain the economy. Steel might will be
thought of as the backbone of the economy of any industrial-
ized nation.
1.2 Organization of the Analysis
Project Independence, if pursued, can be expected
18
to have many effects on the U.S. economy. This analysis
examines but one of these impacts, the impact of increased
demand for steel on the steel market.
The analysis begins in Chapter 2 with a brief review
of factors which affect the demand for energy, and projections
of demand to 1985. Next, factors affecting supply are con-
sidered and two scenarios projecting the availability of
domestic energy supplies are presented in detail. These
scenarios were proposed by the National Petroleum Council in
a 1972 publication U.S. Energy Outlook. [18] One projects
the continuation of recent trends, the other a maximum devel-
opment effort. The latter of these is updated to account for
delays in the inception of a maximum development program.
Energy supply/demand'balances are constructed for the con-
tinuation of recent trends and the updated maximum develop-
ment effort, the Project Independence Scenario. (This
represents a dependence on imports of 11% in 1985-)
In Chapter 3 all energy resources over and above
those which would be utilized if recent trends were to
continue are allocated to Project Independence. The invest-
ments necessary to secure delivery of these supplies attrib-
utable to Project Independence are discussed in detail on
the basis of fuel supply and sector of the economy in which
these investments must be made. For each of two of these
investments two projections for the future are presented,
resulting in four distinct cases which will be used through-
out this analysis:
19
Case 1 - If recent trends continue oil will be
imported as refined oil and oil tankers
will be domestically built.
Case 2 - If recent trends continue oil will be
imported as refined oil and oil tankers
will be foreign built.
Case 3 - If recent trends continue oil will be
imported as crude oil and oil tankers
will be domestically built.
Case 4 - If recent trends continue oil will be
imported as crude oil and oil tankers
will be foreign built.
Chapter 4 begins with an exposition of the concepts
of input-output analysis. This type of economic analysis
models the flow of goods and services throughout the economy.
Its extension from static to dynamic analysis also allows the
modelling of capital.formation. The use of input-output
analysis in this thesis is described and the total required
output attributable to Project Independence is presented
at the conclusion of this chapter.
Chapter 5 briefly discusses various methods of
forecasting demand for steel and presents projections .-of
steel demand to 1980. Subsequently, present conditions of
the steel market are considered and supply projections are
presented.
The effects of increased demand for steel attributable
to Project Independence on the steel market are examined in
Chapter 6. They are examined on the basis of three measure-
ments: delays in delivery time measured in weeks, price
increase necessary to reduce demand sufficiently to eliminate
delays in delivery time, and increases in fixed costs of
20
production due to capital expenditure necessary to deliver
increased output.
Conclusions and recommendations are considered in the
last chapter, Chapter 7.
1.3 Summary of Results
The pursuance of Project Independence will result in
additional delivery delays, over and above those that would
occur if recent trends continue. These additional delays
range from 10.5 weeks (Case 3) to 16.9 weeks (Case 2) cum-
mulatively at the end of 1980. Additional delays of this mag-
nitude on construction projects alone, especially in a period
of rapidly rising costs, will be very costly for the U.S.
economy.
Elimination of delivery delays attributable to Project
Independence would necessitate price increases ranging from
1.1% (Case 3, 1978) to 13.3o (Case 2, 1974) over normal
equilibrium prices for each year. These results pointedly
show the large disallocations Project Independence would have
on the market for steel.
The increased demand for steel attributable to Project
Independence necessitates capital expenditures ranging from
$2698 .million (Case 3) to $3964 million (Case 2) on the part
of the steel industry. In light of historical data, these
represent major expenditures. Annual interest payments
necessary to finance these investments would have a signif-
icant effect on fixed costs of production.
1.4 Conclusions 21
This thesis has demonstrated that a major effort to
develop domestic energy supplies during the period 1974 to
1985 will have a major impact on the steel market. By
adversely affecting the availability of steel, the price of
steel, or both, Project Independence will be pursued only
at a high cost to the U.S. economy. The estimation of these
costs to society, and the determination as to whether or not
these are prohibitive is beyond the range of this work and
has been left for others to pursue.
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Chapter 2 The Demand For Energy and The Availability of
Domestic Supplies
2.1 Growth in Energy Demand to 1985
Although the United States has but 6 percent of world
population, it consumes about 34 percent of world energy.
During the 10 year period from 1958 to 1968, energy use in the
United States increased by 50.5 percent. This is equivalent
to an annual growth rate of about 4.2 percent. Last year (1973)
the United States reached an annual growth rate of 4.8 percent.
Energy consumption is-thought to be closely related
to Gross National Product (GNP), the total value of all goods
and services produced in the United States. Indeed, the
amount of energy used to produce one dollar of GNP is about the
same now as it was in 1955. Many observers of this phenomenon
argue that a reduction in the growth of energy demand would
adversely affect employment, economic growth, and consumer
choice.
In the report U.S. Energy Outlook, the National
Petroleum Council [19] deemed the following variables to be the
most significant long-range determinants of energy demand:
a.) economic activity (GNP)
b.) cost of energy (including cost induced efficiency
improvement)
* c.) population
d.) environmental controls
The National Petroleum Council (NPC) report indicated that
these parameters, in combination, explain most changes in
energy demand. In calculating demand projections to 1985, the
NPC estimated the sensitivity of demand in each of five market
sectors* to these parameters. These parameters were 23
systematically varied about initial estimates and a series of
demand cases developed for different sets of assumptions. Two
projections for each variable were selected such that these
projections would bracket most of the likely demand cases.
These extremes are referred to as the "high" and "low" energy
demand cases. The initial estimate projection is referred to
as the "intermediate" case.
It is unlikely that all of the parameters would reach
their "lows" and "highs" simultaneously. Projections of total
energy demand were made taking such occurences into account.
A probability analysis indicated that 85% of all possible var-
iations would fall between the projected extremes. These de-
mand projections are.presented in Table 2.1. In his January
1974 report, Energy: Information and Forecast, J.R. Johnson[13]
projected 1985 energy demand to be 124.9 quadrillion BTUs; he
felt that the recent energy shortage would result in only mi-
nor perturbations in the long-term growth of energy demand.
For purposes of this analysis, the Intermediate case
was chosen as the most likely projection of energy demand and
will be uses throughout the analysis.
2.2 The Availibility of Domestic Supplies to 1985
In their report, U.S. Energy Outlook, the NPC[19] also
projected the availability of potential domestic energy
*Residential/Commercial, Industrial, Transportation,
Electricity Conversion, Non-energy.
TABLE 2.1 PROJECTIONS OF TOTAL U.S. ENERGY DEMAND
Case
High
Intermediate
Low
Growth Rate (Average Annual 5 Gain)
1920-1980 -1981-1985 1971-1985
4-5 4.3 4.4
4.2 4.0 4.2
3.5 3.3 3.4
Volume(1015BTU/Yr)
1980 1985
105.3 130.0
102.6 124.9
95.7 112.5
Source: National Petroleum Council [19, p. 15]
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supplies. Availability of energy supplies in this country is
dependent on many parameters. Some of the more important of
these parameters are the followings
a.) exploratory activity and results
b.) mineral leasing provisions
c.) mineral tax laws
d.) environmental restrictions
e.) technological advancement
f.) price
The number of projections that would result from the systema-
tic variation of these and other parameters would result in
thousands of theoretical cases. Accordingly, the NPC developed
four principal supply cases for each of the primary fuels.
The results of a few of these cases were analyzed in detail.
Two of these cases are of special interest for this analysis.
The first case projected the outcome of a maximum
effort to develop domestic energy supplies. Oil and gas
drilling were assumed to increase at a rate of 5.5 percent per
year; oil and gas discoveries per foot drilled were projected
to be high as well. The production of oil from the North
Slope field in Alaska was projected to begin in 1976; the
production of gas would begin in 1978. Synthetic fuels are
assumed to be developed and produced at the maximum rate
physically possible. Government expenditures would provide
the necessary water for synthetic plants in the water de-
ficient western states. Also, the necessary action to assure
legal availability of this water would be taken in this
scenario. The decision to proceed with the design and con-
struction of a demonstration coal liquafaction plant was
assumed to be timely. The projections for oil shale de- 26
pend on favorable conditions (short, however of an all-out na-
tional effort). This would result in the construction and op-
eration of 8 plants by 1985. No bans on the surface mining of
coal were projected; technology for economic stack gas clean-
up would be developed early in the 1971-1985 period. Both
government and industry are assumed to make a concerted ef-
fort to assure utilization of the full potential of nuclear
energy a high priority national goal. Maximum technological
progress toward the utilization of geothermal energy would oc-
cur. Hydropower, however, would exhibit a rate of growth of
only 1.6%; few suitable dam construction sites remain.
Projections resulting from the above assumptions are presen-
ted in Table 2.2.
The second case to be considered assumes that recent
trends in oil and gas drilling activity and the success rates
from such efforts will continue. Delays in nuclear power
plant installation caused by siting and licensing requirements
and procedures will continue and worsen. Incentives to de-
velop new coal mines will not improve nor will success in sol-
ving the emissions problems related to coal usage. Environ-
mental restraints will dontinue to retard the development of
resources. Projections of potential domestic supplies based
on these assumptions are presented in Table 2.3.
The NPC report, which was the source of the above
projections, was begun in 1970. Consequently, projections of
potential domestic energy supplies resulting from
TABLE 2.2 POTENTIAL DOMESTIC ENERGY SUPPLY AVAILABILITY- MAXIMUM DEVELOPMENT EFFORT
Oil-Liquid
-Shale Syncrude
-Coal Syncrude
Subtotal Oil
Gas-Conventional
-Nuclear Stimulation
-Coal Syngas
Subtotal Gas
Hydroelectric
Geothermal
Billion
Coal
Nuclear
Total Potential Supplies
Source: National Petroleum Council [19, p. 18-19]
Units
MMB/D
"
TCF/Yr
"
"o
"f
KWH/Yr
MWe
MMT/Yr
MWe
1975
10.24
0.00
0.00
10.24
23.7
0.0
0.0
23.7
271
1500
665
64000
198Q
13.58
0.15
0.08
13.81
25.9
0.2
0.6
26.7
296
8580
851
188000
1985
15.46
0.75
0.68
16.89
30.6
1.3
2.5
34.4
316
19000
1093
450000
U12its
1012BTU
per Yr.
"
"
"
"
"
"
"
"'
"
"
19275
20735
0
0
20735
24513
0
0
24513
2990
120
16650
4000
69008
1980
27758
296
175
28229
26746
206
512
27464
3240
650
21200
11349
92264
1985
316891478
1489
34656
31604
1341
2269
35214
3320
1395
27100
29810
131495
TABLE 2.3 POTENTIAL DOMESTIC ENERGY SUPPLY AVAILABILITY- CONTINUATION OF RECENT TRENDS
Oil-Liquid
-Shale Syncrude
-Coal Syncrude
Subtotal Oil
Gas-Conventional
-Nuclear Stimulation
-Coal Syngas
Subtotal Gas
Hydroelectric Billion
Geothermal
Coal
Nuclear
Total Potential Supplies
Sources National Petroleum Council [19, p. 18-19]
" o
Ift
It
TCF/Yr
"f
"t
"o
KWH/Yr
MWe
vMT/Yr
MWe
1975
9.62
0.00
0.00
9.62
21.8
0.0
0.0
21.8
271
1500
603
28000
1980
8.90
0.00
0.00
8.90
17*3
0.0
0.2
17.5
296
2500
705
107000
1985
10.38
0.10
0.00
10 .48
15.0
0.0
0.5
15.5
316
3500
819
240000
Units
1012BTU
per Yr.
I
t
I
"
"
",
"
"
"
197-5
19502
0
0
19502
22421
0
0
22421
2990
120
15100
1661
61794
1980
18112
0
0
18112
17906
0
165
18071
3240
191
17550
6788
63952
1985
21426
197
0
21623
15474
0
494
15968
3320
257
20300
16126
77594
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the assumption of a maximum development effort should be re-
vised to account for occurances during the period 1970-1973.
No major development effort was undertaken during the period
1970-1973. This fact was responsible in part for the magnitude
of the effects of the Arab Oil Embargo of 1973, which lead to
the espousal of a national policy of energy self-sufficiency.
For the purpose of this analysis, the NPC Maximum Development
case was revised to account for the lack of national effort
from 1970 to 1973. The revised projections of potential dom-
estic energy supplies are those that might result if energy
self-sufficiency becomes a national goal during 1974. These
projections, showing the large impact of a 4 year delay, are
developed and presented in Table 2.4. The derivation of these
projections and.the necessary calculations are exhibited in
Appendix A.
2.3 Supply/Demand Energy Balances
The utilization of potential domestic energy supplies
in a supply/demand energy balance cannot be determined by
merely adding all available supplies and applying these toward
total energy demand. All fuels are not completely inter-
changeable in all uses. An automobile can be converted to
operate on natural gas; a residential coal furnace can be
converted to burn oil or gas. However, neither an automobile
nor an oil or gas furnace can burn coal without extensive
modification. Fuels are not perfectly substitutable because
of the substantial investment necessary for the conversion of
TABLE 2.4 POTENTIAL DOMESTIC ENERGY SUPPLY AVAILABILITY-PROJECT INDEPENDENCE SCENARIO
Oil-Liquid
-Shale Syncrude
-Coal Syncrude
Subtotal Oil
Gas-Conventional
-Nuclear Stimulation
-Coal Syngas
Subtotal Gas
Hydroelectric
Geothermal
Units a
It
TCF/Yr
"f
"
i
Billion KWH/Yr
MWe
Coal
Nuclear
Total Potential Supplies
MVMT/Yr
MWe
1975
9.79
0*00
0.00
9079
22.51
0.0
0.0
22.51
271
1500
629
37335
128'
10.99
0.05
0.02
11.05
22.09
0.06
0.34
22.40
296
3640
797
145650
198 5
15.32
0.45
0.19
15.87
26.33
o.42
1.38
27.88
316
12962
1007
372750
Units
101 2BTU
per Yr.
"
-
"
".
"
"
"
197-5
20007
0
0
20007
23230
0
0
23230
2990
120
15652
64353
22476
100
66
22604
22797
67
351
23117
3240
276
19854
9183
78292
19_8..5
31320
887
415
32445
27175
3 951429
28778
3320
982
25085
23502
114071
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a system to an alternate primary fuel. In their projections
of energy balances for various fuels, the NPC made certain
simplifying assumptions. These assumptions were used to dev-
elop energy balance projections for the continuation of recent
trends and will be used here to develop energy balance pro-
jections for the Project Independence Scenario.
The electric utility sector is the pivotal sector in
the development of an energy balance; it is both a supplier
of energy to consumers and a major consumer of fuels. Also,
it is the only consumer of all of the primary forms of energy.
By 1975 it is expected to be the largest user of primary fuels
of any energy sector. A subgroup of the NPC, the Electricity
Task Force analyzed the use of primary fuels by the electric
utility sector and presented a fuel mix for this sector which
they believe to be the most feasible mix from the point of
view of electric utilities. It represents the mix which is
likely to evolve if the utility industry is not subjected to
severe constraints and that the electric utility sector con-
tinues to grow as projected. The amount of oil and gas in-
cluded in this fuel mix is presented in Table 2.5.
Using these projections for oil and gas use by electric
utilities and the following assumptions an energy balance can
be developed for any scenarios
a.) All available hydroelectric and geothermal cap-
ability will be utilized in the electric utility
sector.
b.) All electric utility primary fuel requirements not
met by oil, gas, hydroelectric, and geothermal will
be satisfied by coal and nuclear. If the combined
32
TABLE 2-5 FUEL MIX FOR ELECTRIC UTILITIES(1012BTU/Yr)
Fuel
Oil
Gas
1970
2050
3900
1975
3460
3900
1980
4050
3900
1985
4530
3900
Source: National Petroleum Council [19, p. 20]
TABLE 2.6 USE OF COAL BY NON-UTILITY SECTORS(101 2 BTU/Yr)
Non-Utility Coal
1975
5594
1980
5684
1985
5692
Source: National Petroleum Council [21, p. 127]
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capacity of coal and nuclear is less than that re-
quired, the difference is assumed to be met with
imported oil.
c.) Consumption of coal by sectors other than electric
utility will be as projected by the Coal Task
Group of the NPC (see Table 2.6). It is the same
for all scenarios.
d.) All available domestic supplies of oil and gas and
synthetic fuels will be utilized.
e.) All available gas imports will be utilized.
f.) The difference between total energy demand and the
total of all of the above fuel supplies will be met
by imported oil.
Through the use of these assumptions, the NPC [19] dev-
eloped scenarios for the future. One of these resulted from
assumptions that intermediate levels of demand would prevail
(the most likely demand projection), the development of domes-
tic energy supplies would be a national goal, and that the
nation would embark on a program of increased electrification
in order to fully utilize coal and nuclear capacity which would
result from domestic resource development. The NPC projected
that under a program of electrification the nation could meet
48 percent of total energy demand with electric power by 1985.
At that time this scenario was thought to be unlikely.
Events of the 1970-1973 period have now made this possibility
very likely to occur. [13] However, inaction on the programs
necessary for this scenario from 1970 to 1973 have reduced the
liklihood that 48 percent of 1985 demand can be met by the
electric utility industry. Electrical generating plants are
a long lead time item, particularly nuclear plants, which have
a lead time of about 8 years due to siting and AEC licensing
requirements. Consequently, it is now felt that the nation
34+
can only attain a 42 percent level of electric power supply
of total demand by 1985. [13] For purposes of this analysis,
the change referred to above was made in the NPC projection
and the revised scenario, referred to as the Project Indepen-
dence Scenario was developed. The energy balance calculations
and the resulting energy balance projections for this revised
scenario are presented in Table 2.7 and Table 2.8.
Another scenario for the future resulted from the
assumptions that intermediate levels of demand would prevail,
past trends in the development of domestic supplies would
continue, and electrical demand would continue to grow as pro-
jected. The energy balance calculations and the resulting
energy balance projections for this scenario are presented in
Table 2.9 and Table 2.10.
The two scenarios, the Project Independence Scenario
and the Continuation of Recent Trends will be used in this
analysis to calculate the increases in domestic energy supply
utilization due to a national policy of energy self-sufficiency.
This will enable us to calculate the capital spending require-
ments and in turn to calculate the demand for steel attributable
to Project Independence.
- The effects of the two scenarios used in this analysis
on the import requirement to meet total demand are shown in
Figure 2.1 and Figure 2.2.
TABLE 267 ENERGY BALANCE CALCULATIONS-PROJECT INDEPENDENCE
SCENARIO (101 2BTU/Yr)
1975 1980 198.5
Utility Sector Calculations:
Total Demand 83481 102581 124942
Electric Utility Demand 23525 34365 52476
Less t Geothermal 120 276 982
Hydroelectric 2990 3240 3320
Oil 3460 4050 4530
Gas 3900 3900 3900
Subtotal 10470 11466 12732
Balance to Coal & Nuclear 13055 22899 39744
Add:Non-Utility Coal 559 4 5692
Total Coal & Nuclear Required 18649 28583 45436
Less:Coal & Nuclear Available 18005 29037 48587
Surplus Coal & Nuclear 
- 454 3151
Import Requirement:
Total Demand 83481 102581 124942
Less:Domestic Supplies
Oil-Liquid 20007 22476 31320
-Shale Syncrude 0 100 887
-Coal Syncrude 0 66 395
Subtotal Oil 20007 22642 32622
Gas-Conventional 23230 22797 27155
-Nuclear Stimulation 0 67 436
-Coal Syngas 2 351 1429
Subtotal Gas 23230 23215 29040
Hydroelectric 2990 3240 3320
Geothermal 120 276 982
Coal & Nuclear Utilized 18005 28583 45436
Subtotal Domestic Supplies 64353 77256 111380
Total Energy Imports Required 19128 24625 13562
Less:Projected Gas Imports 1200 3900 66oo
Oil Impbrts Required-o12BTU/Yr 17228 20725 6962
-MB/b 8470 9790 3289
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TABLE 2.8 PROJECTED ENERGY BALANCE- PROJECT INDEPENDENCE
SCENARIO (10 1 2 BTU/Yr)
1975 1980 1985
Domestic Supply
Oil-All Sources 20007 22642 32602
Gas-All Sources 23230 23215 29040
Hydropower 2990 3240 3320
Geothermal 120 276 982
Coal & Nuclear Utilized 18005 28583 45436
Total Domestic Supply 64352 77956 111380
Imported Supply to Balance
Oil 17928 20725 6962
Gas 1200 Q90 6600
Total Imported Supply 19128 24625 13562
Total Domestic Consumption 83481 102581 124942
Memo:Coal Supply 15652 19854 25085
Nuclear Supply 2354 9183 23502
Total Coal & Nuclear Supply 18005 29037 48587
Memo: Oil Supply
Liquid 20007 22476 31320
Shale Syncrude 0 100 887
Coal Syncrude 0 66 395
Imports 17928 20725 6942
Total Oil 37935 43465 39544
Oil Imports-MMB/b 8.5 9.8 3.3
Memo:Gas Supply
Conventional 23230 22797 27175
Nuclear Stimulation 0 67 436
Coal Syngas 0 351 1429
Imports-Pipeline 1000 1600 2700
Imports-LNG 20 -2300 390Q
Total Gas 24430 27115 35640
Gas Imports-TCF/Yr 1.2 3.8 6.4
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TABLE 2.9 ENERGY BALANCE CAJCULATIONS-CONTINUATION OF
RECENT TRENDS(10 1 BTU/Yr)
197.5 1980 1985
Utility Sector Calculations:
Total Demand 83481 102581 124942
Electric Utility Demand 23525 32996 44363
Less:Geothermal 120 191 257
Hydroelectric 2990 3240 3320
Oil 3460 4050 4530
Gas 3900 3900 3900
Subtotal 10470 11381 12007
Balance to Coal & Nuclear 13055 21615 32356
Add:Non-Utility Coal 5594 5684 5692
Total Coal & Nuclear Required 18649 27299 38048
Less:Coal & Nuclear Available 167624338 36426
Surplus Coal & Nuclear - -
Import Requirement:
Total Demand 83481 102581 124942
Less:Domestic Supplies
Oil-Liquid 19502 18112 21426
-Shale Syncrude 0 0 197
-Coal Syncrude 0 0 0
Subtotal Oil 19502 18112 21623
Gas-Conventional 22421 17906 15474
-Nuclear Stimulation 0 0 0
-Coal Syngas 0 494
Subtotal Gas 22421 18071 15968
Hydroelectric 2990 3240 3320
Geothermal 120 191 257
Coal & Nuclear Utilized 16761 24338 36426
Subtotal Domestic Supplies 61794 63952 22594
Total Energy Imports Required 21867 38629 47348
Less:Projected Gas Imports 1200 3900 6600
Oil Imports Required-101 2BTU/Yr 20487 34729 40748
-MB/D 9678 16405 19248
Source:National Petroleum Council [19, p. 111]
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TABLE 2.10 PROJECTED ENERGY BALANCE FOR U.S.-CONTINUATION
OF RECENT TRENDS(101 2BTU/Yr)
1975 19_8, 1985
Domestic Supply
Oil-All Sources 19502 18112 21623
Gas-All Sources 22421 18071 15968
Hydropower 2990 3240 3320
Geothermal 120 191 257
Coal & Nuclear Utilized 16761 24338 36426
Total Domestic Supply 61794 63952 77594
Imported Supply to Balance
Oil 20487 34729 40748
Gas -12QQ 3900 6600
Total Imported Supply 21867 38629 47348
Total Domestic Consumption 83481 102581 124942
Memo:Coal Supply 15100 17550 20300
Nuclear Supply 1661 6788 16126
Total Coal & Nuclear Available 16761 24338 36426
MemosOil Supply
Liquid 19502 18112 21426
Shale Syncrude 197
Coal Syncrude
Imports 34729 40748
Total Oil 39989 52841 62371
Oil Imports-MMB/b 9.7 16.4 19.2
Memo:Gas Supply
Conventional Production 22421 17906 15474
Nuclear Stimulation
Coal Syngas 165 494
Imports-Pipeline 1000 1600 2700
Imports-LNG 200 2300Q 3290
Total Gas 23621 21971 22568
Gas Imports-TCF/Yr 1.2 3.8 6.4
Source:National Petroleum Council [19, p. 32]
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FIGURE 2.1 U. S. ENERGY IMPORTS AS PERCENT OF TOTAL U.S.
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Chapter 3 The Demand for Steel Attributable to
Project Independence
3.1 Domestic Energy Supply Utilization Attribu-
table to Project Independence
Domestic energy supply utilization attributable to
Project Independence will be defined as those supplies
utilized in the Project Independence Scenario Energy Balance
(Table 2.8) over and above those utilized if recent trends
continued into the future (Table 2.10). The fuel sources in
which increased utilization will occur, as well as the
magnitude of the increases,can be easily seen in Table 3.1
and Table 3.2. These tables display the differences between
the two scenarios in the form of an energy balance calcula-
tions table and an energy balance table.
For purposes of this analysis, it will be necessary
to calculate increased domestic energy supply utilization
on a yearly basis from 1974 to 1985. For all fuel sources
except coal and nuclear, all of domestic supplies in any
year will be utilized. Thus, the yearly energy supply
utilization attributable to Project Independence can be
calculated directly from the data derived in Appendix A.
The energy supply utilization for these fuel sources is
presented ~in Table 3.3 through Table 3.9.
Coal and nuclear fuel was assumed to be used in
combination to meet electric utility primary fuel require-
ments not met by oil, gas, hydroelectric, and geothermal
fuel sources. Coal and nuclear not required for this use
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TABLE 3.1 ENERGY BALANCE CALCULATIONS-INCREASE DUE
TO PROJECT INDEPENDENCE(101 2 BTU/Yr)
1975 198 1985
Utility Sector Calculations:
Total Demand
Electric Utility Demand 1369 8113
Less:Geothermal 85 725
Hydroelectric
Oil
Gas
Subtotal 85 725
Balance to Coal & Nuclear 1284 7388
Add:Non-Utility Coal
Total Coal & Nuclear Required 1284 7388
Less:Coal & Nuclear Available 1244 4699 12161
Surplus Coal & Nuclear. 
- 454 3151
Import Requirement:
Total Demand
Less:Domestic Supplies
Oil-Liquid 505 4364 9894
-Shale Syncrude 100 690
-Coal Syncrude - 66 _395
Subtotal Oil 505 4530 10979
Gas-Conventional 809 4891 11701
-Nuclear Stimulation 67 436
-Coal Syngas 935
Subtotal Gas 809 5144 13072
Hydroelectric
Geothermal 85 725
Coal & Nuclear Utilized 244 4245 9010
Subtotal Domestic Supplies 258 1 6 33786
Total Energy Imports Required (2558) (14006) (33786)
LessiProjected Gas Imports
Oil Imports Required-101 2BTU/Yr (2558) (14006) (33786)
-MB/b (12000) (6600) (16000)
PROJECTED ENERGY BALANCE FOR U.S.-INCREASE
TO PROJECT INDEPENDENCE(10 1 2BTU/Yr)
Domestic Supply
Oil-All Sources
Gas-All Sources
Hydropower
Geothermal
Coal & Nuclear Utilized
Total Domestic Supply
Imported Supply to Balance
Oil
Gas
Total Imported Supply
Total Domestic Consumption
MemosCoal Supply
Nuclear Supply
Total Coal & Nuclear Available
Memo:Oil Supply
Liquid
Shale Syncrude
Coal Syncrude
Imports
Total Oil
Oil Imports-MMB /D
MemotGas Supply
Conventional Production
Nuclear Stimulation
Coal Syngas
Imports-Pipeline
Import s-LNG
Total Gas
Gas Imports-TCF/Yr
1975
505
809
1244
2558
85
14006
DUE
1985
10979
13072
725
89010
33786
(2558) (14006) (33786)
(2558) (14006) (33786)
552692
1244
505
(2_8_6)
(1581)(1.0)
809
809
2304
239
499-
4364
100
66
(14006)
(9474)
(6.6)
4891
67
186
5144
4785
7376
12161
9894
690
395(33786)
(22807)
(16.0)
11701
436
935
13072
TABLE 3.2
TABLE 3.3 ENERGY SUPPLY UTILIZATION ATTRIBUTABLE TO
PROJECT INDEPENDENCE- OIL-LIQUID
- 5000 MB/D
'74 '75 '76 '77 '78 '79 '80 '81 '82 '83 '85
.12 1925 192 1277
Project Independence Scenario
Continuation of Recent Trends
Increaee-101 2BTU/Yr
-MB/D
20056
19802
254
120
20007
19502
505
250
19969
19216
753
370
19929
18934
995
490
12.1 192. 1.9 1281 1982 1983 1984 195
19889
1233
6oo
21145 22476 24771
18382 8112 18731
27-63 4364 6040
1350 2140 2960
27167
19172
7795
3810
29681
20035
9646
4?20
30491
20?20
9771
4780
31320
21426
9894
4840
43
TABLE 3.4 ENERGY SUPPLY UTILIZATION ATTRIBUTABLE TO
PROJECT INDEPENDENCE- OIL-SHALE SYNCRUDE
500 MB/D
'74 '75 '76 '77 '78 '79 '80 '81
I I
'82 '83 '84 '85
122! 1.25 1265 192
Project Independence Scenario
Continuation of Recent Trends
Increase -101 2BTU/Yr
--. 1/D
1923.1979 3. 19.81 192.2 12.833 .184 1985
0
0
0
100
100
50
100
100
50
100
100
50
493
296
150
690
493
250
887
690
350
TABLE 3.5 ENERGY SUPPLY UTILIZATION ATTRIBUTABLE TO
PROJECT INDEPENDENCE- OIL-COAL SYNCRUDE
250 MB/D
'74 '75 '76 '77 '78 '79
I I I
'80 '81 '82 '83 '84 '85
21k L925 192, 1977
Project Independence Scenario
Continuation of Recent Trends
Increase -101 2BTU/Yr
- -MB/D
1978 L279. 198-0 1981 1982 1933.18- 9
0 66 66 66 175
Q __Q 0 _ _ _
0 66 66 66 175
0 30 30 30 80
285
285
130
395
0
395
180
TABLE 3.6 ENERGY SUPPLY UTILIZATION ATTRIBUTABLE TO 46
PROJECT INDEPENDENCE- GAS-CONVENTIONAL
15 TCF/Yr
'74 '75 '76 '77 '78 '79 '80 '81 '82 '83 '84 '85
19.: 12.5 1976 192
Project Independence Scenario
Continuation of Recent Trends
Increase-101 2BTU/Yr
-TCF/Yr
21683
2092
2m0
22239
3509
3e4
22797
4891
4.7
23623
673.0
6239
6.o
22815 23230
22415 22421
400 809
.4 .8
24444
16889
75.55
7.3
9 1229. 198Q 1981 1982 193 198 195
25244
864o4
8.6
22660
21435
1225
1.2
26196
9.9
22140
2_492
1648
1.6
27175
114
11701
11.3
TABLE 3.7 ENERGY SUPPLY UTILIZATION ATTRIBUTABLE TO
PROJECT INDEPENDENCE- GAS-NUCLEAR STIMULATION
.5 TCF/Yr
'74 '75 '76 '77 '78 '79
12L 1975 1976 19-22
Project Independence Scenario
Continuation of Recent Trends
Increase- 101 2BTU/Yr
-TCF/Yr
0
0
0
0
197-9
35
35
.03
1980
67
67
.07
1981
97
0
97
.09
47
'80 '81 '82 '83 '84 '85
1982
142
1 e
.14
1981
206
206
.2
1984
300
0
300
.3
TABLE 3.8 ENERGY SUPPLY UTILIZATION ATTRIBUTABLE TO
PROJECT INDEPENDENCE- GAS-COAL SYNGAS
1.00 TCF/Yr
'74 '75 '76 '77 '78 '79 '80 '81 '82 '83 '84 '85
122 2 196 1977
Project Independence Scenario
Continuation of Recent Trends
Increase-1012BTU/Yr
-TCF/Yr
197 8 1929 1. 1 1981_8 1984 1985
0
0
0
0.0
166
83
.08
351
186
165
.16
520231
289
.28
618
288
330
-32
751
391
.38
1042
448
594
.58
1429
557
872
.84
TABLE 3.9 ENERGY SUPPLY UTILIZATION ATTRIBUTABLE TO
PROJECT INDEPENDENCE- GEOTHERMAL
100000 MWe
'74 '75 '76 '77 '78 '79 '80 '81 '82 '83 '84 '85
12.. 1927 1976 1922.
Project Independence Scenario
Continuation of Recent Trends
Increase-10 1 2 BTU/Yr
-MWe
68
0
120
0
132
0
192. 12. 1.9Q 1981. 1982 98. 1984 1985
159
159
0
202
28
3700
276
95
12600
41420 3
211
27900
551
336
44400
687
228
459
60600
829
242
587
77500.
49
145
0
982
_25
725
95800
is presumed to be surplus. In the Project Independence
Scenario there is a small surplus of supply capacity over
supply utilization in the Energy Balance Calculations for
1980 and 1985. (Table 2.7) When supply utilization is less
than supply capacity it has been assumed that the proportion
of utilization to capacity of each fuel is equal to the pro-
portion of utilization to capacity of both of the fuels. The
energy supply utilization for coal and nuclear fuel is pre-
sented in Table 3.10 and Table 3.11.
In the preparation of energy balances imported oil
was used to make up differences between energy demand and
energy supply. On a yearly basis the reduction in oil
imports will equal increases in domestic supplies. Year
by year domestic supply increases attributable to Project
Independence are calculated in Appendix B and the resulting
decreases in oil imports are presented in Table 3.12.
3.2 Capital Investment Attributable to Project
Independence
Major capital investments in several sectors of the
U.S. economy will be necessary to secure delivery of increased
domestic energy supplies. That capital investment attribu-
table to Project Independence will be defined as the
incremental capital investment necessary to secure delivery
of the increased energy supplies attributable to Project
Independence, over and above the capital which recent
trends suggests would be spent without this new policy of
domestic fuel supply development. In this section the
levels of investment necessary to secure the delivery
TABLE 3.10 51ENERGY SUPPLY UTILIZATION ATTRIBUTABLE TO
PROJECT INDEPENDENCE- COAL UTILIZED
150MMT/Yr
'74 '75 '76 '77 '78 179 '80 '81 '82 '83 '84 '85
192 1225 1926 192.
Project Independence Scenario
Continuation of Recent Trends
Increase-1012BTU/Yr
--MT/Yr
14932
14667
265
11
15652 16360
11oo 1556o
552 800
22 32
1929. 1980 1981 1982 1983 1284 1985
18690
17028
1662
67
19543
17550
1993
80
20275
18068
2207
89
21030
18600
2430
98
21820
19150
2670
107
22630
19715
2915
117
23458
20300
3158
127
17105
16035
1070
43
17880
1356
54
52TABLE 3.11 ENERGY SUPPLY UTILIZATION ATTRIBUTABLE TO
PROJECT INDEPENDENCE- NUCLEAR UTILIZED
100,000 MWe
'74 '75 '76 '77 '78 '79 '80 '81 '82 '83 '84 '85
Project Independence Scenario
Continuation of Recent Trends
Increase-10 12BTU/Yr
. -MWe
1449
1382.
62
1000
2354
1661
693
11000
3770
23.96
1374
22000
1922
5260
3216
2044
32000
2I17. 2 129 19_81, 1982 1983 1984 19-85
7460 9040
1975 2252
31000 36000
10330 12470
8070 9 84
2260 2886
36000 46000
6550
4287
2263
36000
15170
11286
3884
62000
183?0
13180
5190
82000
21980
16126
5854
93000
1921 1925 1926
TABLE 3.12 ENERGY SUPPLY UTILIZATION ATTRIBUTABLE TO
PROJECT INDEPENDENCE- OIL IMPORTS .
'74 '75 '76 '77 '78 '79 '80 '81 '82 '83 '84 '85
(20000)MB/D
Reduction in Oil Imports*
101 2BTU/Yr
MB/D
(981)
(460)
(2559)
(1210)
192j6.
(4152)
(1960)
1928 1922
(6944) (10055)
(3280) (4750)
1980 1981 1982 1984 1985
(13993) (17509) (21640) (26567) (30399) (33725)
(6610) (8270) (10200) (12500) (14400) (15900)
*Derived in Apendex B
53
122.
(5757)(2720)
of these supplies, and the sectors of the economy in which
these investments will be required will be considered for
each of the energy supply sources.
In each case these investments will be evenly
apportioned over the time period thought to best estimate
the period in which steel, the subject of this analysis, is
likely to be utilized. For example, the construction lead
time for an oil refinery was chosen as the time estimate
over which to distribute the necessary investment for an oil
refinery. This is considered preferable to using total
development lead time, which includes the engineering design
phase, during which steel requirements will be of little
importance.
All capital investments required for any energy sup-
ply source have been assumed to be completed prior to the
year in which that energy supply begins actual production.
Thus, because energy supply utilization attributable to
Project Independence ends in 1985, investments during 1985
will be equal to 0. All investment in 1985 and beyond can
be thought of as investment to meet increased demand, not
to effect our dependence on foreign supply sources. All
costs will be in 1970 dollars unless otherwise noted.
Oil-DomesticLiquid Production
Capital investment necessary for increased domestic
liquid production of oil will take place in two sectors of
the economy. The first of these investments will be for
increased capacity for the exploration, development, and
production of oil. This investment must include expenditures
for exploration, such as geological and geophysical costs,
lease rentals, dry holes, as well as expenditures for leases,
well drilling and equipment, and the initiation of additional
recovery projects.
Levels of investment for the Maximum Development Case
and for the Continuation of Recent Trends were projected by
the NPC. [18, p. 114] This data was revised by the method
used to update energy supply data (Appendix A), to derive the
levels of capital investment attributable to Project Inde-
pendence. This data is presented in Table 3.13.
Increased domestic oil production will necessitate
capital investment in additional refinery capacity if we as-
sume that increased oil imports under the continuation of
recent trends would be refined oil. The NPC [18, p. 280]
estimated that construction of 16 to 17 MMB/D of new refinery
capacity would cost approximately $30 billion. This repre-
sents a cost of about $1.8 million/M!B/D of capacity. This
estimate 'has been utilized to project levels of investment
necessary for increased capacity to refine the domestic
oil production (liquid production, coal syncrude, and shale
syncride) attributable to Project Independence. The lead
time for an oil refinery is about 4 years; half of this peri-
od is required for construction. Investments for increased
refinery capacity are apportioned equally over the 2 year
construction period for that capacity to project yearly
TABLE 3.13
100
1980
2000
TABLE 3.14
CAPITAL INVESTMENT ATTRIBUTABLE TO PROJECT INDE-
PENDENCE- OIL-LIQUID, EXPLORATION, DEVELOPMENT,
AND PRODUCTION(Millions of Dollars)
300
1981
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investment levels. These are presented in Table 3.14. If,
however, we assume that because of national policy future in-
creases in oil imports under the continuation of recent trends
will be crude oil, there will be a savings in investment
attributable to Project Independence. These resulting
savings are also presented in Table 3.14.
New investment in oil transportation capacity will
not be required if Project Independence is pursued. Rather,
because less oil, both domestically produced and imported,
will have to be transported within the U.S., less investment
will be reauired. To present an accurate picture of pro-
jected investments this savings must be accounted for.
According to the NPC [18, p. 278] continuation of recent
trends would necessitate an investment in increased pipeline
capacity of $7.5 billion to 1985. Savings attributable to
Project Independence are presumed to be proportional to the
decrease in maximum total oil utilization required during the
1974 to 1985 period under Project Independence. These
savings have been distributed over time proportionally to
decreases in total oil utilization. They are presented in
Table 3.15.
- Shale Syncrude
The process of producing synthetic crude oil from
oil shale consists of 3 major steps, mining and crushing,
retorting, and upgrading. Capital investment necessary for
mining and crushing was estimated by the NPC Oil Shale Task
Group[26, p. 29, 47]to be $42.4 million for capacity
sufficient to serve a 50 .MB/D syncrude plant. This estimate
includes expenditures for strip mining, spent shale disposal,
crushing, and land acquisition. This investment is pre-
sumed to have a lead time requirement similar to that of coal
mining-3 years. The levels of investment attributable to Pro-
ject Independence are presented in Table 3.16.
A syncrude plant with a capacity of 100 MB/D can be
expected to cost $500 million (1974 dollars). [15] This
plant will perform the remaining steps in the production of
syncrude, retorting and upgrading. A plant this size requires
a lead time of 4 years. Steel requirements for these invest-
ments will be calculated directly rather than through use
of investment levels.(This will be explained in Section 4.2)
Investments in refinery capacity and decreased investment in
transportation capacity due to increased utilization of shale
syncrude have been included in Table 3.14 and Table 3.15,
respectively.
Coal Syngrude
At the present time there are no coal syncrude plants
underway in the U.S. Consequently cost estimates are weak.
The best estimate is that a 25 MB/D syncrude plant will cost
approximately $500 million (1974 dollars).[15] A lead time
of 4 years would be required for design and construction of
such a plant. As was the case with shale syncrude plant
investment, steel requirements will be calculated directly
rather than through use of investment levels.
TABLE 3.16
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Coal mining capacity must be increased in order to
support the development of coal syncrude. The necessary
levels of investment were projected by the NPC Coal Task
Group (21, p. 141] to be $20 million to support a 30 M/D
syncrude plant and $35 million for a 50 0B/D plant. These
costs are applicable for strip mining capacity. The lead
time requirement for increased coal mining capacity ranges
from 2 to 4 years. [21, p. 136] A lead time of 3 years was
used to project necessary levels of investment due to
increased development of coal syncrude energy supplies under
Project Independence. The results are presented in Table
3.17.
Investments in additional refinery capacity and
reductions in investments in pipeline transportation capacity
caused by increased production of coal syncrude have been
previously considered. See Table 3.14 and Table 3.15,
respectively.
Gas-Domestic Conventional
Increased utilization of domestic gas during the
period 1974-1985 will require capital investment for in-
creased capacity in 4 sectors of the U.S. economy. The first
of these investments must increase the capacity for explora-
tion, development, and production of gas. This investment
must include expenditures for exploration, such as geolog-
ical and geophysical costs, lease rentals, dry holes as well
as expenditures for well drilling and equipment, and the
initiation of additional recovery projects. Under Project61
Independence these expenditures can be expected to increase
over historical levels because of substantial increases in
exploration and development activity and the locational
shifts of this activity into unexplored areas where greater
remaining potential lies. In U.S. Energy Outlook, the NPC
projected necessary investment levels for the Maximum Devel-
opment Case and for the Continuation of Recent Trends.
[18, p. 114] This data was revised by the method used to
update energy supply data. (Appendix A) Levels of invest-
ment attributable to Project Independence are presented in
Table 3.18.
The remaining investments are for increased trans-
portation capacity, p-ipeline, railroad, and truck. Increased
pipeline capacity must include expenditures for cross-country
natural gas pipelines, pipeline processing plants, gathering
lines to connect new wells to pipeline systems, as well as to
connect syngas plants, nuclear stimulation projects and under-
ground storage facilities to pipeline systems. Investments
for increased railroad and truck transportation capacity
must include expenditures for all equipment necessary for
local transportation of both LPG and LNG. The NPC has pro-
jected levels of investment for transportation for both the
Maximum Development Case and the Continuation of Recent Trends.
[18, p. 285] Revision of these projections (as in Appendix
A) resulted in projections of investment attributable to
Project Independence for pipeline, railroad, and
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truck transportation. See Tables 3.19, 3.20, and 3.21,
respectively.
Nuclear Stimulation
Nuclear stimulation is a process by which gas wells
of otherwise low productivity can be stimulated to produce
additional supplies economically. Nuclear stimulation makes
use of the rock-breaking power of nuclear explosives to
create chimneys of broken rock with radiating fractures
which will serve, in effect, -as an enlarged wellbore. The
only characteristic of this method that differs from conven-
tional techniques of well drilling and stimulation is the
detonation of nuclear explosives. Capital investments nec-
essary for increased'capacity have been included in the pro-
jections discussed above, Table 3.18 through 3.21.
Coal SynFgas.
At the present time there are 4 coal gasification
plants underway in the U.S. The best available time estimate
for design-construction activities is 5 years. A 250 x 106
SCF coal gasification plant is expected to cost approximately
$500 million (1974 dollars).[15] Estimates of steel usage
for the construction of these plants will be made directly.
The Coal Task Group of the NPC [21,p141] estimated
that $40 million of investment in new coal mining capacity
will be required to service a 0.08 TCF/Yr syngas plant. This
investment will be used for strip mining capacity, which is
expected to require a lead time of approximately 3 years.
TABLE 3.19
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The levels of investment necessary to support the increase in
coal syngas utilization attributable to Project Independence
are presented in Table 3.22.
Increased investment in transportation capacity,
pipeline, railroad, and truck, necessary to support increased
utilization of coal syngas have been included in Table 3.19
through Table 3.21.
Geothermal
Capital investment necessary to support increased
utilization of geothermal energy must increase the capacity
for exploration and development of geothermal energy, pipe-
line transportation, and electricity generation and trans-
mission. Geother-mal energy is now being used to produce
electricity at the Geysers Field in the western U.S. The in-
stallation of units 5 and 6 at the Geysers Field required a
total investment (not including electricity transmission) of
$105/kW of capacity. Of this total cost approximately $10-
$12/kW was spent on the pipeline system which gathers geother-
mal steam and delivers it to the generating plant.[24,p.31]
At the Geysers Field the average well is capable of
producing 5,000 KWd. The first wells, which ranged from 900
feet to- 4,000 ft. in depth, cost an average of $40,000 per
well. Later wells, which ranged from 4,500 feet to 7,000
feet, were more expensive. An assumed average cost of
$50,000 for each of these wells results in a unit cost of
$10/kW of capacity. Wells are typically drilled two years
TABLE 3.22
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previous to production.[24, p. 32] The resulting unit
cost for electricity generation is $85/kW of capacity.
Historically, the cost of transmission facilities
necessary to deliver the output of all new generating plants
has been about 30% of the investment for generating facil-
ities. This ratio has held reasonably stable in recent
years. [18, p. 253] However, in the future this ratio can
be expected to change. An increasing proportion of invest-
ment will be utilized for nuclear power plants, which have
a higher capital cost per unit of output than fossil fuel pow-
er plants. In this analysis the transmission costs for new
capacity are assumed to equal 30% of the costs of increased
capacity of fossil fuel power plants, which in the past
accounted for a large part of total investment in generating
capacity. This represents an investment of $60/KW of capacity.
Table 3.23 through Table 3.25 present levels of increased
investment attributable to Project Independence for increased
utilization of geothermal energy.
Coal
Under the Project Independence Scenario all increases
in the utilization of coal will occur in the electric util-
ity sector. However, capital investment to increase the
capacity of coal mining and railroad transportation as well
as electricity generation and transmission will be necessary
to support increased coal utilization.
In the U.S. coal is produced in both underground
TABLE 3.25
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and surface mines. The contribution of surface mining to
production is large and it is rising. In 1970 surface mining
comprised 38% of total production; it is expected to reach
43% by 1985. Investment for increased surface mining capa-
city ranges from 6 to 9 dollars per annual ton of capacity.
Increased underground capacity requires an investment of
$12 to $15 per annual ton of capacity. Time, as well as cost,
is an important factor in opening new mining capacity. A
long lead time of 2 to 4 years is required to open new
capacity. [21, p. 136] Levels of investment attributable
to Project Independence have been calculated using the mean
value of these estimates. They are presented in Table 3.26.
The coal and railroad industries are highly inter-
dependent. Coal represents about 25% of total railroad
freight by weight. One-third to one-half of this freight
utilized unit trains, those specifically assigned to given
point-to-point movements. To keep pace with increased
demand for coal, railroad fleets will have to be enlarged.
Continuation of recent trends will require an investment of
$5 to $6 billion in coal cars and associated motive power
to 1985. [21, p. 138] Pursuance of Project Independence will
require a proportional increase in required investment.
Levels of investment attributable to Project Independence
are presented in Table 3.27. A one year lead time for rail-
road capacity has been assumed.
Water transportation is responsible for the move-
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ment of some domestic coal. At present bottlenecks exist
in river system lock capacity. The construction of new
facilities was underway in 1970. No estimates for additional
capacity requirements are available. However, steel usage
represented by such investments will probably be minor in
relation to other energy-related investments.
Increased generating capacity using coal as a pri-
mary fuel can be expected to cost $300/kW of capacity. The
construction of such facilities requires a 2-year time period.
Transmission costs are estimated to be approximately $60/kW
of capacity. Investments in electric utilities attributable
to Project Independence are presented in Table 3.28.
Nuglear
The utilization of increasing amounts of nuclear
power is of paramount importance for the success of Project
Independence. Unfortunately, the utilization of nuclear
power requires heavy capital investment. In addition to
investment in generating and transmission facilities, invest-
ment will be required for the exploration, development,
mining, and milling of uranium ore and for the processing
and reprocessing of uranium.
- Capital costs for exploration and development of
uranium resources are approximately $.80/lb. U3 08. Initial
core loadings of nuclear power plants require about 0.55
Tons of U308/MWe; Subsequent replacement loadings require
0.16 Tons of U308/r/Tde of capacity. [25, p. 15] Large
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amounts of uranium ore must be mined and milled to supply
U 3080 One ton of uranium ore yields 4 pounds of U 30 8 *
Capital investments for mining capacity are $10,000/ton-
day and milling plants require investment of $6 ,000/ton-
day of capacity. These estimates do not include the cost of
acquisition of mining properties. The median cost of
acquisition is within the range of $.10 to $.20 per pound
of U 308 produced. [25, p. 30] Using the low estimate of
$.10 per pound of U 3 08 for land acquisition and a lead time
for mining capacity similar to that of coal-3 years, levels
of investment attributable to Project Independence can be
estimated for increased production of U 08. See Table 3.29.
U308 cannot be used to fuel a nuclear power plant.
It must be converted to UF6, enriched and then fabricated.
During a core exposure in a power plant only a portion of
the nuclear fuel is expended. The unused nuclear fuel must
be reclaimed; it is reprocessed and reconverted to UF6 '
Capital costs for the conversion of U3 08 to UF6 are $35
million per 10,000 tons of contained uranium. Approximately
85% of U308 represents contained uranium. Enrichment of the
resulting UF6 requires large capital expenditures as well.
These are estimated to be $106 per KG of Separative Work
required. Fuel Fabrication is comprised of 2 steps: con-
version of UF6 to UO2 and fabrication itself. Capital
costs for the former are estimated at $11 million per 10 MT
per day conversion plant; capital costs for fabrication fac-
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ilities are $25 million per 4 MT per day plant. Fuel
recovery facilities which accept spent fuel and reconvert it
to UF6 require capital expenditures of $80 million for a
plant with a capacity of 1500 MTU/year. [25, p. 32-36]
Investments for these steps in the fuel processing cycle
have all been apportioned over a 2 year lead time and totals
are presented in Table 3.30.
The construction of nuclear power plants requires
an extremely long lead time. Design-construct phases re-
quire approximately 8} years of which 4 are necessary for
construction alone. Stringent safety regulations and in-
spection procedures result in cost of $400/KW of capacity
for nuclear power facilities, [18, p. 253] a unit cost twice
that of oil-burning power plants. Capital Investment for
transmission facilities required by new generating capacity
is approximately $60/KW, as discussed previously. (Table 3.31)
Oil Imorts
Under the Project Independence Scenario oil imports
will continue to increase until about 1980. However, in
each year, these import requirements are less than would
result if recent trends were to continue. Consequently, in
each y.ear, less capital investment will be necessary if
Project Independence is pursued. These savings will be in
investment in ship transportation.
In the recent past, oil tank ships have greatly
increased in size. In the years ahead 250,000 DWT is
thought to be reasonably representative of the size vessel
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that will be used to transport foreign oil to the U.S.
Such a tanker has a capacity of 26 MB/D in movements from
the Persian Gulf to either the U.S. East Coast or West Coast.
A 250,000 DWT tank ship requires a capital investment of
about $35 million. [19, p. 282-3]
If, under the continuation of recent trendsthese
vessels were built in the U.S., the savings which would
result from Project Independence would result in less
domestic demand for steel. If, however, these tank ships
would be foreign built, domestic demand would not be affected
by Project Independence, consequently no savings can be
attributed to Project Independence. Both cases are pre-
sented in Table 3.32.
For each of two of the investments discussed above,
transportation and oil refineries, two projections for the
future have been presented. In order to determine the im-
pacts of Project Independence on the steel industry each of
the four resulting combinations will be included along with
the remaining investment estimates. The combinations will be
designated as follows:
Case 1 - If recent trends continue oil will be
imported as refined oil and oil tankers
will be domestically built.
Case 2 - If recent trends continue oil will be
imported as refined oil and oil tankers
will be foreign built.
Case 3 - If recent trends continue oil will be
imported as crude oil and oil tankers
will be domestically built.
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Case 4 - If recent trends continue oil will be
imported as crude oil and oil tankers
will be foreign built.
Following the above designation, total investment attribu-
table to Project Independence is presented in Table 3.33.
These investments represent a significant proportion of
total energy investment (investment attributable to Project
Independence plus investment that would occur if recent trends
continue into the future). Over the next 5 years private
industry and government plan to spend $515 billion for total
energy investment. Of that total $26 billion (Case 3) to
$42 billion (Case 2) is attributable to Project Independence.
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Chapter 4 Steel Usage Attributable to Project Independence
4.1 Concepts of Input-Output Analysis
Abstract representation of economic activity has been
used throughout history to extend man's knowledge about the
theory and reality of his economic systems. For example, the
theory of the firm and general equilibrium help to explain
Adam Smith's theory that maximum social "good" is attained by
individual persuance of self-interest. In each case the type
of model that man used depended on the questions he wished to
consider. One fruitful area for economic analysis is the
relationships among industries (or sectors) in a complex inter-
related economic structure. Input-output analysis is the
study of such relationships between sectors of an economy.
Input-output analysis begins by first characterizing
the flow of goods and services between sectors of an economy.
This is done with the aid of an interindustry flow table. An
interindustry flow table is an explicit picture of transactions
among sectors of an economy; it summarizes the origin of all
the various inputs and the destination of all the various out-
puts for each of the sectors of an economy. An 8 sector flow
table for the U.S. economy for 1958 is presented in Table 4.1
as an example. More detailed tables are regularly published;
the Bureau of Labor Statistics has published tables with as
many as 450 sectors, while the standard Office of Business
Economics tables contain 365 sectors.
For explanatory purposes, let us consider a simple
TABLE 4.1 EIGHT SECTOR INPUT-OUTPUT TABLE FOR 1958(Millions of 1947 Dollars)
Sector Gross
------------------ Final domestic
Sector 1 2 3 4 5 6 7 8 demand output ,
1 Materials 8565 8069 8843 3045 1124 276 230 3464 3994 37608
2 Metalworking 1505 6996 6895, 3530 3383 365 219 2946 19269 45100
3 Construction 98 39 5 429 5694 7 376 327 39348 46322
4 Transportation eq. & utilities 999 1048 120 9143 4460 228 210 2226 22625 41059
5 Services & trans. 4373 4488 8325 2729 29671 1733 5757 14756 137571 209404
6 Mining 2150 36 640 1234 165 821 90 6717 -653 11199
7 Agriculture, etc. 506 7 180 2352 18091 26529 8327 55992
8 All other 5315 1895 2993 1071 13941 434 6096 46338 82996 161080
Value added 14097 22522 18320 19877 148614 7344 24923 57777 313475
Total inputs 37608 45100 46322 41059 209404 11199 55992 161080 313475 921240
Source: Carter-7------------------------------------------
Source: Carter 7, p. 7
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hypothetical economy consisting of 3 interdependent sectors,
Agriculture, Industry, and Services. This hypothetical econ-
omy is isolated from the rest of the world (there are no im-
ports or exports). The interindustry flow table for such an
economy is presented in Table 4.2. Each entry in the table
represents dollars of sales from sectors on the left to sec-
tors listed along the top. Therefore the data in any row will
show the distribution of output and data in any column indi-
cate sources of inputs needed for production. For example,
reading down the column for the Agricultural sector, we learn
that for the production of output valued at 40 dollars, Agri-
culture consumes 8 dollars of its own products, 8 dollars of
input purchased from-industry, and utilized 24 dollars worth
of labor.* The sum 6f Final Demands** and the sum of the
value added entries for each sector both equal GNP. This is
true because the definition of these items for input-output
analysis is the same as their definition in the national in-
come accounts.
The usefulness of an interindustry flow table is
severly limited; it gives a "picture" of the economy at one
level of production only. A major goal of input-output
analysis is to measure how Total Output will react to changes
*
For this simple example Value Added can be thought of as
labor; in reality it includes changes in depreciation, in-
direct business taxes, and profits for each sector as well.
**
Final demand includes the spending of consumers, govern-
ment, investors (capital formation and net inventory accumu-
lation), and exports.
TABLE 4.2 INTERINDUSTRY FLOW TABLE FOR HYPOTHETICAL ECONOMY(Dollars)
To
Sector Agriculture Industry Services Final Demand Total Output
Agriculture 8 16 - 16 40
Industry 8 8 4 60 80
Services - 16 4 20 40
Value Added
Total Inputs
24 40 32
80
96 (GNP)
From
81
in Final Demand or to changes in technology. Traditional pro-
duction theory often postulates nonlinear production functions.
In other words, the amount of input used per unit of output
varies with the level of output. Input-output analysis makes
the assumption that amounts of input required change propor-
tionately with a change in the level of output.* This as-
sumption is referred to as fixed proportion of factor inputs.
It will allow the determination of input requirements for any
level of output from one interindustry flow table.
The next step in input-output analysis is to construct
a table which will show input requirements for production per
unit of output. The entries in this table are calculated by
dividing each entry in a column of purchases in the flow table
by the total output of the sector which that column refers to.
This table is referred to as the technological coefficient
table. The technological coefficient table for the three
sector hypothetical economy is presented in Table 4. 3 .
The adaption of vector and matrix notation to the
interindustry flow table and the technological coefficient
table will facilitate further discussion of input-output
analysis. Let us adopt the following definitions:
This linear relationship is not a necessary condition for
the use of input-output analysis, but it is generally used.
Constant input-output coefficients also imply constant
returns to scale.
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TABLE 4.3 TECHNOLOGICAL COEFFICIENT TABLE
Sector Agriculture Industry Services
Agriculture .20 .20 -
Industry .20 .10 .10
Services e20 .10
TABLE 4.4 INVERSE COEFFICIENT MATRIX
Sector
Agriculture
Industry
Services
Agriculture Industry Services
1.3255 -3020 -0336
.3020 1. 2081
.0671 .2685
.1342
1-1409
Q= (di]=Interindustry Flow Matrix (this is the 83
matrix enclosed in double lines in Table 4.2)
where dig=dollar sales of sector i to sector j
X=[xi]=Total Output Vector
where xi=total dollar sales by sector i
1=[yi]=Final Demand Vector
where yi=dollar sales to final demand by sec-
tor i
A= [aij]= i9]=Technological Coefficient Matrix
L xJ where aij=dollar sales per unit of out-
put of sector i to sector j
Subscripts: 1, Agriculture; 2, Industry; 3, Services
With this notation the basic row relation of Table 4.2 is
xi=ldij + yi
j=1
This states that the output of sector i is equal to the sum
of intermediate products sold to other sectors plus final de-
mand sold to consumers. Upon the introduction of technologi-
cal coefficients this row relation can be extended
3 3
xi=2dij + yi =2aijxj + yij=1 j=1
A restatement of the last equation in matrix notation yields
.=AX + I
Again, this states that Total Output X is the sum of inter-
mediate output AX plus Final Demand Y. This equation can be
solved for total output as a function of final demand.
I - AX=
I*X - AX=Y
' (I - A)=Y
- )lX
The expression (I - A)- 1 is called the inverse coef-
ficient matrix or the total requirements matrix. It is the
*I is the identity matrix, its role corresponds to that of
the number 1 in ordinary algebra
focus of input-output analysis for impact analysis. It in-
dicates both the direct and indirect effects on the output of
every industry per dollars worth of final demand for the out-
put of any one industry. The inverse coefficient matrix for
our hypothetical economy is presented in Table 4.4. The
figures in a column indicate the output required, both in-
directly and directly from the sectors listed at the left for
each dollar of output sold to final demand by the sector list-
ed at the head of that column. Entries across a row indicate
the amount of output required by the industry listed at the
left per dollar of output sold to final demand by industries
listed along the top of the table.*
Implicit in the static input-output analysis which has
been discussed heretofore is the assumption that a sector is
adaquately equipped to produce at any required level of output.
This is quite unrealistic. In 1970 almost 14 percent of GNP
was comprised of investment; 14 percent of GNP represents
expenditures of over 135 billion dollars. Investment is the
mechanism that enables economicngrowtthfo occurJ Ttirein-
dustries are dependent on the investment component of GNP.
The extension of a static input-output model into a
*Diagonal entries are greater than 1 for two reasons:
1.) specialization within an industry grouping leads to trans-
actions among establishments within the sector, 2.) some out-
put of a given industry is needed by its suppliers to provide
inputs to that industry.
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dynamic model will allow the simulation of investment activity.
Two basic changes are necessary to create a dynamic model.
Total Final Demand Y is redefined as the sum of final demand
purchases by consumers,Y F, and capital investment purchases by
all sectors of the economy, YI.
Y=Y F+Y
Secondly, a new matrix Q=[c ], where c is a capital coeffi-
cient, is introduced. The capital coefficient c represents
the capital purchase from sector i by sector j which is re-
quired by sector j to expand its productive capacity by one
dollar of output. A change in total.output in the economy of
AX will require a total investment of AXO. The resulting dy-
namic model (Table 4..5) has the implicit assumption that out-
put can only be increased by capital investment or, conversely,
that sectors always operate at 100 percent capacity. Relation-
ships exhibited in this dynamic model will be utilized to pro.,
ject steel usage attributable to Project Independence.
4.2 Steel Output Attributable to Project Independence
The concepts of input-output analysis discussed in
the previous section will enable us to determine the total
steel Qutput, as well as the total output in any other sector
of the economy, required by the investments attributable to
Project Independence which were estimated in Section 3.2.
Each investment can be thought of as resulting in a
final demand for goods and services, Y. This final demand Y
is such that for each investment:
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TABLE 4.5 TWO-PERIOD DYNAMIC INPUT-OUTPUT MODEL
Given: 1 0 = Exio] = total output of sector i in
period t 0
Y = final demand purchases by households and
government in period ti
C = [cij] = marginal capital purchases from sector i
by sector j required to increase sector j's output by
one dollar
A = technical coefficient matrix for both periods t0
and ti
Find: V, = total final demand = _Y + Y where Y= invest-
ment purchases in period t1
1 = total output in period ti
F 1
Solve: X = (I - A)-Y, (I - ) + Y
Y1= 2(_1 o)
Results: 
-1 F
X1 = (I - A - C) (Y1 -CX0 )
F
Source: Just[( 14]
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X= dK Where
Y= final demand vector
d= dollars of capital expenditures
K= percentage capital vector
The percentage capital vector K. is the normalized column vec-
tor from the capital matrix q for the sector in which each in-
vestment will occur. Thus dK, assigns this capital expenditure
to particular sectors in which purchases necessary for the
capital investment will occur. The final demands calculated
in the above expression can be used in the dynamic input-out-
put model (Table 4-5) to calculate the value of output re-
quired by each sector of the economy to meet the demand caused
by the investments attributable to Project Independence.
Two equations were used from the dynamic model:
X= ( - + 1 ) and X= (I - A- Q) 1 ( -)
The use of both of these equations was necessitated because of
the presence of investments (and ithus final demands) in a
year in which were less than investments in year n-1. The
second of the two equations includes the inherent assumption
that if output X1 is less than output X , capital contraction
will occur in year 1. This only necessitates large capital
expansion if the following year's output is greater than Li.
In reality capital contraction occurs over the long run and
only if total output is expected to continue to decline. In
this analysis we are dealing with only that output which is
attributable to Project Independence; we can expect total out-
put to increase although output attributable to Project
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Independence may decrease. Capital contraction has been ex-
cluded from this model. If for any year n, output Xn is less
than output n Y I will be set to 0. In this case
X1 A -( - ) otherwise
(It can easily be determined if Xlcn-1 when the required out-
put is calculated investment by investment.)
Data for the input-output framework was obtained
from a 104 order Flows Table for 1970 which was disaggregated
by Just [14] from 83 order Bureau of Labor Statistics projec-
tions for 1970, and from a 112 order Capital M/latrix for 1970-
1975 projected by Fisher and Chilton. [8] These data were
aggregated to 92 order to provide identical sector division
for the economy. The sector breakdown for the 92 order model
is listed in Table 4.6.
Before this model can be utilized, one step remains.
Each of the investments calculated in Section 3.2 must be
assigned to a particular sector of the input-output model.
These assignments are exhibited in Table 4.7. The assignment
of U 3 08 production and uranium processing deserve comment.
These industries are included by the Bureau of Labor Statis-
tics in the industrial chemical industry because of their
small size at this time. When these industries become impor-
tant in their own right they will merit a separate classifi-
cation. Inasmuch as these industries differ from the indus-
trial chemical industryreclassification will result in greater
TABLE 4.6 INPUT-OUTPUT MODEL SECTORS
Sector
Ni rnber
1
2
34
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
. BEA
Cssification
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0
10.0
11.0
12.0
13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0
21.0
22.0
23.0
24* 0
25.0
26.0
27*01
27.02-27.04
28.0
29.0
30.0
Sector Name
Livestock and livestock products
Other agricultural products
Forestry and fishery products
Agricultural, forestry and fishery services
Iron and ferroalloy ores mining
Nonferrous metal ores mining
Coal mining
Crude petroleuni and natural gas
Stone and clay mining and quarrying
Chemicals and fertilizer mineral mining
New construction
Maintenance and repair construction
Ordnance and accessories
Food and kindred products
Tobacco manufactures
Broad and narrow fabrics, yarn and thread mills
Miscellaneous textile goods and floor coverings
Apparel
Miscellaneous fabricated textile products
Lumber and wood products, except containers
Wooden containers
Household furniture
Other furniture and fixtures
Paper and allied products, except containers and boxes
Paperboard containers and boxes
Printing and publishing
Industrial chemicals
Fertilizers, agricultural and miscellaneous chemicals
Plastics and synthetic materials C
Drugs, cleaning and toilet preparations
Paints and allied products
Sector
Number
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
BEA
Classification
31.0
32.0
33.0
34.0
35.0
36.0
37.,01
37.02-37.04
38.0
39.0
40.0
41.0
42.0
43.0
44.0
45.0
46.0
47.0
48.0
49.0
50.0
51.0
52.0
53.0
54.0
55.0
56.0
57.0
58.0
59.0
Seetor Name--
Petroleum refining and related industries
Rubber and miscellaneous plastic products
Leather tanning and industrial leather products
Footwear and other leather products
Glass and glass products
Stone and clay products
Primary iron and steel manufacturing
Iron and steel foundries and forgings
Primary nonferrous metals manufacturing
Metal containers
Heating, plumbing and fabricated structural metal products
Screw machine products, bolts, nuts,etc., metal stampings
Other fabricated metal products
Engines and turbines
Farm machinery and equipment
Construction, mining, oil field machinery, equipment
Materials handling machinery and equipment
Metalworking machinery and equipment
Special industry machinery and equipment
General industry machinery and equipment
Machine shop products
Office, computing and accounting machines
Service industry machines
Electric transmission and distribution equipment and
electrical industrial apparatus
Household appliances
Electric lighting and wiring equipment
Radio, television and communication equipment
Electronic components and accessories
Miscellaneous electric machinery, equipment and supplies o
Motor vehicles and equipment
56
57
58
59
60
61
Sector
Number
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
BEA
Classification
60.0
61.0
62.0
63.0
64.0
65.01
65.02,79.01
65.03
65.o4
65.05
65.06-65.07
66.o
67.0
68.01,78.02,79.02
68.02
68.03
69.0
70.0
71.0
72.0
74.0
75.0
76.0
77.0
78.0
79.0
80.0
81.0
82.0
83.0
Se-ctor -Namep
Aircraft and parts
Other transportation equipment
Professional, scientific, controlling instruments, supplies
Optical, ophthalmic, photographic equipment and supplies
Miscellaneous manufacturing
Railroad transportation
Local, suburban,interurban highway passenger transport
Truck transportitibn
Water transportation
Air transportation
Pipeline transportation and transportation services
Communications except radio and television broadcasting
Radio and television broadcasting
Electric utilities
Gas utilities
Water and sanitary services
Wholesale and retail trade
Finance and insurance
Real estate and rental
Hotels, lodging places, personal and repair services
Business services
Research and development
Automobile repair and services
Amusements
Medical, education services, nonprofit organizations
Federal government enterprises
State and local government enterprises
Imports
Business travel, entertainment and gifts
Office supplies 1-'
Scrap, used and secondhand goods
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TABLE 4.7 ASSIGNMENT OF CAPITAL INVESTMENTS TO SECTORS
Capital Investments Included
Coal Mining
Exploration, Develop-
ment and Production
Shale Mining
U3 08 Production -
Fuel Processing -
Refining
Railroad Transportation-
Truck Transportation -
Water Transportation -
Pipeline Transportation-
Electric Generation -
and Transmission -
- Coal Syncrude
- Coal Syngas
- Coal
- Oil-Liquid
- Gas-Conventional
- Geothermal
- Shale Syncrude
Nuclear
Nuclear
Oil-Liquid, Coal Syncrude
and Shale Syncrude
Gas-Conventional, Nuclear
Stimulation and Coal Syngas
Coal
Gas-Conventional, Nuclear
Stimulation and Coal Syngas
Oil Imports
Oil-Liquid, Coal Syncrude,
Shale Syncrude and Imports
Gas-Conventional, Nuclear
Stimulation and Coal Syngas
Geothermal
Geothermal
Coal
Nuclear
Sector
Number
10
27
32
67
69
70
72
75
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accuracy for the input-output model. Total investment by
sectors have been calculated in accordance with the breakdown
of Table 4.7 and are presented in Table 4.8 through 4.18.
The total value of output attributable to Project
Independence for each sector has been calculated in accordance
with the methods described herein and are presented in Appen-
dix C. The total value of required steel output has been
converted to gross tonnage to allow the comparison of this
steel output to future projections of steel supply and demand.
The conversion of value to gross tonnage is made by calculating
the cost per ton of steel shipments in 1970 dollars, the base
year used for investment estimates. See Table 4.19. (Input-
output tables are constructed on the basis of cost before
trade margins.
In the few instances where investments have not been
estimated in Section 3.2, i.e. those investments in new
technologies which cannot be assigned to sectors in the input-
output model, impact on the steel industry can be estimated
by an alternate method. In these instances, shale syncrude,
coal syncrude, and coal syngas plants it has been estimated
that approximately 50,000 tons of steel are required per
40 MB/D equivalent of capacity 10. The total impact of this
investment can be estimated through the use of those coeffi-
cients in the inverse matrices, both (I-A)I and (
that relate the total output of steel required to increases
of the final demand for steel by one unit. These coeffi-
cients have been used as their parent matrices were in
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TABLE 4.8
119
146
TABLE.4.9
200
3559
TOTAL INVESTMENT IN SECTOR 7(Millions of Dollars)
119
1981
174
19276
142
226
192
169
171
1978
182
89
1929
159
TOTAL INVESTMENT IN SECTOR 8(Millions of Dollars)
600
4464
1976
1100
1982
5166
19277
1619
1983
6076
2263
1979
2921
3592
TABLE 4.10
1974
TOTAL INVESTMENT IN SECTOR 9(Millions of Dollars)
1976 1977
14 14
19279
14
1980 12981
28 57 28 085 57
95
' TABLE 4.11
72
60
TOTAL INVESTENT IN SECTOR 1O(Millions of Dollars)
1975
28
1981
100
10
1982
82
1977
0
1978
0
1984
19
TABLE 4.12
220
1980
185
TOTAL INVESTMENT IN
1975.
87
309
1976
31
251
SECTOR 27(Millions
1977 1978
0
1984
of.Dollars)
1279
58
124
TABLE 4.13 TOTAL INVESTMENT IN SECTOR 32(Millions of Dollars)
If recent trends continue oil imports will be refined oil:
225
1503
1975
216
1719
207
1982
1143
1977
774
378
1978
1458
1984
189
1279
1521
If recent trends continue oil imports will be crude oil:
(1125)
1275
(1143) (981)
1977
(1053)
1978
(1539)
1972
(1647)
(1728) (2088)
1982 1983
(2637) (2682)
19841985
(1161) 0
96
TABLE 4.14 TOTAL INVESTMENT IN SECTOR 67(Millions of Dollars)
1975
179
1980
154 154
179
150
1978
179
169
1979
212
1980
220
168
TABLE 4.15
1974
0
1980
4
TOTAL INVESTMENT IN
1975 1976
SECTOR 69(M1illions of Dollars)
1972 1979
1984
TABLE 4.16 TOTAL INVESTUM4ET IN SECTOR 70(Millions of Dollars)
If recent trends continue oil tankers will be U. S. built:
1974
(1015)
1980
(2643)
(929)
1981
(2750)
(1252)
(2557)
1977
(1746)
(1525)
1978
(2240)
(673)
1972
(2446)
1985
If recent trends continue oil tankers will be foreign built:
1.924: 1976 1978
1280 1981
0 0
L2 1983
0 0
191985
0 0
1979
97
TABLE 4.17
(36)
1980
1804
TABLE 4.18
7275
1980
9490
TOTAL INVESTMENT IN SECTOR 72(Millions of Dollars)
1L976
519
1982
2371
1927
799
1983
2643
TOTAL INVESTiENT IN SECTOR 75(Millions of Dollars)
19277
4338
1983
9722
1978
1136
1984
2521
1929
1485
1985
0
197-9
7502
1985
0
1975
232
2084
1975
6385
1981
11298
1926
5300
1982
10781
1978
5626
5340
98
TABLE 4.19
Case
Case
Case
Case
Case
Case
Case
Case
REQUIRED STEEL OUTPUT DUE
(Millions of Tons)
12.4
14.5
9.9
12.0
1980
7.0
8.2
6.2
7.3
1275
2.4
2.7
2.0
2.3
1981
8.5
9.5
6.7
7.7
2.0
2.8
1.8
2.6
1982
5.2
6.o
3.5
4.2
TO INVESTMENT ESTIMATES
1927
2.5
3-9
1.2
2.6
5.5
5.9
4.7
5.1
19278
3.5
5.0
1.0
2.6
2.4
2.6
2.1
2.3
3-9
5.0
2.9
4.0
0.0
0.0
0.0
0.0
99
the dynamic input-output model. The impacts of these invest-
ments are presented individually in Table 4.20 through Table
4.22 and are totaled in Table 4.23. Inasmuch as the estimates
of direct steel usage for these investments fails to account
for wastage in the production process, the estimates of total
impact are conservative.
The total required steel output attributable to Project
Independence is the sum of the imports resulting from invest-
ment estimates and impacts resulting from direct steel usage
estimates. This total required output is presented in Table
4.24.
This required output presented in Table 4.24 includes
total sales, both direct, indirect, and sales for capital ex-
pansion necessary to support investment in Project Independ-
ence over and above investment which would be required if
recent trends continue into the future. Examination of the
results shows extraordinarily large outputs required during
the first year for any case. Most of this output is due to
capital expansion as the economy must begin to increase its
capacity to deliver output attributable to Project Independ-
ence. Results in subsequent years increase, and then de-r
creas4 following the pattern of required investment.
TABLE 4.20
100
STEEL USAGE ATTRIBUTABLE TO PROJECT INDEPENDENCE-
SHALE SYNCRUDE, SYNCRUDE PLANT(Thousands of Tons)
1975 1976
1982
125
TABLE 4.21
0
1980
38
1972
0
1985
125
1979
31
1984
STEEL USAGE ATTRIBUTABLE TO PROJECT INDEPENDENCE-
COAL SYNCRUDE, SYNCRUDE PLANT(Thousands of Tons)
1975
69
1976
0
1982
130
1977
94
1978
19
1984
113
TABLE 4.22 STEEL USAGE ATTRIBUTABLE TO PROJECT INDEPENDENCE-
COAL SYNGAS, SYNGAS PLANT(Thousands of Tons)
1975
0
1980
183
15
238
1982
336
1927
45
266
1978
98
1984
158
1979
143
REQUIRED STEEL OUTPUT
(Thousands of Tons)
1975 1976
0 25
DUE TO STEEL USAGE ESTIVATES
1977
70
1278
230
1979
300
285 535
1982 1983
845 620
19841985
430 0
1929
38
TABLE 4.23
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TABLE 4.24
Case 1
Case 2
Case 3
Case 4
Case 1
Case 2
Case 3
Case 4
TOTAL REQUIRED STEEL OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE(Millions of Tons)
1974
12.4
14.5
9.9
12.0
7.3
8.56.5
7.6
1975
2.4
2.7
2.0
2-3
9.0
10.0
7.2
8.2
2.0
2.8
1.8
2.6
1982
6.0
6.8
4.3
5.0
1977
2.6
4.0
1.3
2.7
1983
6.1
6.5
5.3
5.7
1978
3.7
5.2
1.2
2.8
1984
2.8
3-0
2.5
2.7
1979
4.2
5.3
3.2
4.3
1985
0.0
0-0
0.0
0-0
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Chapter 5 The Market for Steel
5.1 Demand For Steel
Projections of steel demand can be made by any of six
primary methods of forecasting. Each of these is useful in
particular ways. A choice of methods depends on the purpose of
the forecast, the data available and the reliability desired.
Global forecasts correlate steel consumption with some
general economic variable such as GNP. Projections of steel
consumption can be derived from a forecast of the general ec-
onomic variable. This simple method is often used for studies
by those outside the industry for a ball-park estimate of total
steel consumption. Although there has been a close relation-
ship between GNP and steel consumption, in the past it has not
remained constant.
Sector forecasts are based on a detailed analysis of
activity within economic sectors. Basic to the success of
sector analysis is the allocation of steel shipments by con-
suming industry and by product within each consuming industry.
Neither of these tasks is easy. Although the American Iron
and Steel Institute provides data on steel shipments by con-
suming market some of the categories included are shipments to
converters, steel service centers, forgings and bolts, etc.
These do not truly represent consuming markets but only middle-
men in the manufacturing process. Successful use of sector
forecasts depend on reallocation of these shipments, a task be-
yond the means of this analysis.
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Econometric models develop forecasts of economic acti-
vity and translate this activity into steel demand. They have
the advantage of quickly simulating the effects on steel of
different economic environments. The accuracy of these models
of course depends on the ability to forecast economic activity.
In todays economy this is no simple task.
Time series analysis is based on past trends of demand.
Techniques used include moving average, exponential smoothing,
etc. Its principal application in the steel industry is for
short-term forecasting of 3 to 6 months.
Trend analysis is also based on past trends of demand.
A time series, comprising historical behavior of an economic
variable, is inspected and a mathematical function fitted to
the data to develop a method of projection into the future. In
the steel industry, trend analysis is used to forecast long-
term demand for specific products and as a check on forecasts
derived by other methods, neither of which is the goal here.
Field Surveys and Panel Consensus involve surveys of
customers, panels of experts, or other appropriate sources by
qualified personnel to determine potential demand for steel
mill products. In today's unpredictable economy, where pro-
jection after projection based on historical data has proven
erroneous, opinions of those intimately involved with the steel
industry are a valuable source of information.
In "A Grim Forecast for Steel Users," Business Week[1]
presented a forecast to 1980 which was based on interviews
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with top executives, steel buyers, and steel economists. Be-
cause of the timely nature of this forecast, as well as the
value of these people's opinions, this forecast will be used
to evaluate impacts of Project Independence on the steel mar-
ket. The assumption is, of course, that these estimates do
not include any steel requirements which are attributable to
Project Independence. This, however, is not a major assump-
tion necessary to validate the general results of this analy-
sis. The magnitude of steel output attributable to Project In-
dependence is small compared to the projected output. The pro-
jected steel demand from this forecast is presented in Figure
5.1.
5.2 The Availability of Steel
The 1970s shduld logically be a period of expansion for
the steel industries, as steel demand is expected to show con-
tinued growth from 1974 to 1980. (Figure 5.1) Some steel exe-
cutives, however, are finding it difficult to justify the re-
quired capital expenditures for added capacity because of low
profits recorded in recent years. During the period 1964 to
1973, rate of return on stockholder's equity ranged from 4.1%
to 9.05.
A combination of several factors has caused this trend
in profits. During the late 1960s invested capital increased
47.6% above the level recorded a decade earlier, steel ship-
ments however rose only 17.1%, indicating an underutilization
of expensive new facilities. Because of the extremely high cap-
ital expenditures sustained during this period, long-term debt
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FIGURE 5.1 DEMAND FOR STEEL(Millions of Tons)
140
130
120
110
100
90
80
70
'71 '72 '73 '7 '75 '?6 '?? '78 '79 '80
Source: Business Week [1]
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rose 116.9% above the level of a decade earlier. Consequently,
annual interest payments have increased from $101.4 million in
1960 to$323.2 million in 1972. Because of these factors,
fixed costs have risen significantly. During this period,
operating costs have risen as well.
If necessary capital formation is to occur, this rate
of return must be higher in the future. Robert E. Lauterbach,
chairman of Wheeling-Pittsburgh Steel Corp. believes that "the
steel industry must again be able to earn - as we did in the
1950s - at least 15% on net worth." [1] Substantial price in-
creases will be necessary to generate the larger profits re-
quired to justify expansion and to make scarce funds available
for this expansion. Examination of historical data will
provide some insight into the magnitude of these increases.
Percentage increases of revenues due to shipments which would
have been necessary to raise return on equity to the 15% level
for each year have been calculated from data found in the
Annual Statistical Reports of of the AISI [2] and are presented
in Table 5.1. These are equivilent to average price increases
for each year necessary to produce a 15% return on equity.
These increases range from a low of 3% in 1973 to a high of
15% in both 1961 and 1962. As a result of interviews with
steel industry experts, Business-Wee [1]projected steel mill
capacity, as well as annual shipments (a function of capacity
and inventory) to 1980. The projections are presented in
Figure 5.2.
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TABLE 5.1
1973
1972
1971
1970
1969
1968
1967
1966
1965
1964
1963
1962
1961
PERCENTAGE PRICE INCREASE
15% RETURN ON EQUITY
Actual Rate of Return
9.0%
5.7%
4.2%
4.1%
6.9%
-7.9%
6.8%
8.9%
8.9%
8.7%
7.1%
5.3%6.5%
NECESSARY TO ACHIEVE
Price Increase
3%
9%
10%
10%
10%
10%
11%
10%
10%
11%
11%
12%
12%
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FIGURE 5.2 STEEL CAPACITY AND SHIPMENTS(Millions of Tons)
14o
Capacity
0 Shipments*
130
120
110
100
80
7 71 '72 '73 '74 '75 '76 '7778 79 '80
*Shipments in excess of capacity come from mill
inventories
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Import and export projections from Business Week [1]
are presented in Figure 5.3. Examination of this data shows
import levels of the late 1970s to be less than those of the
early 1970s. This supports a picture of increasing world
demand for steel. Foreign nations can no longer afford to
export the quantities of steel they have in the past.
Total U.S. steel supply is the sum of shipments of
finished mill products, plus imports, minus exports. Pro jec-
tions for total U.S. steel supply are presented in Figure 5.4.
Examination of expected supplies, in light of the expected
demand projected in Figure 5.1, shows that the imbalance that
presently exists will not be alleviated in the near future.
At the present time steel users are faced with long delays in
obtaining necessary items. Some companies have found it
advantageous to work with off-grade and off-size steel. For
example, the Badger Co. is now designing process plants
around available pipe sizes rather than optimizing design. [15]
Returns of imperfect steel to the mills is less than in the
past; customers will take anything they can get. Projections
of supply and demand show that these conditions will worsen as
demand will outpace supply for at least two years. There will
be no spare domestic capacity until 1978. The effects of
Project Independence on the steel market must be weighed and
evaluated in light of these conditions.
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FIGURE 5-4 SUPPLY* OF STEEL(Millions of Tons)
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- *Supply equals shipments of finished mill products
plus imports, minus exports
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Chapter 6 The Effect Of Project Independence On The Steel
Market
6.1 The Availability of Steel
The effect of Project Independence on the availability
of steel will be measured by the additional delivery delay
time in weeks caused by increased demand attributable to
Project Independence. Additional delay will be calculated
by determining, for each year, both before and after Project
Independence demand is accounted for, the average weekly
demand and the amount of surplus (or deficit) steel supply
for that year. Dividing the surplus (or deficit) supply by
the average weekly demand we obtain an estimate in weeks of
the gains (or losses) in delay time for that year. The
difference between gains (or losses) for any year before and
after Project Independence demand is accounted for is that
gain (or delay) attributable to Project Independence.
Cummulatively, these will show the relative position at the
end of each year with respect to the continuation of recent
trends. Cummulative results are presented in Table 6.1 for
each of the cases analyzed. At the end of 1980 Project
Independence will result in additional delivery delays
of 10.5 to 16.9 weeks. Additional delays of this magnitude
on construction projects alone, especially in a period of
rapidly rising costs, will be very costly for the U.S.
economy. A decision to pursue Project Independence must
be made with these costs in mind.
TABLE 6.1 DELAY IN STEEL DELIVERIES ATTRIBUTABLE TO PROJECT INDEPENDENCE(Weeks)
Case I
Case 2
Case 3
Case 4
1974
5.3
6.1
4.4
4.2
1975
6.3
7.2
5-2
6.2
1276
7.1
8.3
5.9
7.2
1977
8.2
9.9
6.4
8.3
9.6
11.9
6.9
9.4
11.2
13.9
8.1
11.1
13.8
16.9
10.5
13.8
6.2 Price of Steel
The projection of future prices of an industrial
good such as steel is no simple task. Price is set by the
interaction of supply and demand, as well as with reference
to the levels of fixed costs of production, and operating
costs. By examining the effect of Project Independence on
two of these parameters, the interaction of supply and demand,
and fixed costs, inasmuch as these are represented by capital
investment in steel capacity, some indication of future price
behavior attributable to Project Independence will result.
The effect of Project Independence on the inter-
action of supply and demand will be examined by determining
the magnitude of the price increase which would be necessary
to reduce the total demand for steel by an amount equal to
the Project Independence demand. This would be the price
increase which would reduce total demand to the extent
necessary to eliminate those delays in delivery caused by
Project Independence. The economic concept of price
elasticity will enable us to calculate the magnitude of these
necessary price increases.
The elasticity of demand for any good is a measure
which indicates how responsive demand for that good is to
the change in its price. It is defined as the ratio of the
percentage change in consumption of a commodity to the
associated percentage change in its price, or mathematically
stated:
E = (dC/dP) (P/C).
For example if the elasticity of demand for a good has 115
a value of -0.5, this implies that a 1% increase in the price
of that good will result in a -5% decline in demand for a
good. In reality the elasticity of demand for a good varies
from point to point along the demand curve for that good, or
if empirically measured may vary from one time period to the
next. Estimated price elasticity of demand for steel for the
period 1947 to 1965 is presented in Figure 6.1. The estimated
average price elasticity of demand for steel during this pe-
riod is -0.85. [17, p. 18] This value will be used to calcu-
late the necessary price increases to eliminate delivery de-
lays attributable to Project Independence for each year of
the period 1974 to 1980. (the period for which recent steel
demand projections are currently available) These price in-
creases are presented in Table 6.2. Price increases for 1974,
when the Project Independence demand for steel is at its
highest, range from 9.4% to 13.3%, truly staggering figures.
Increases for later years range from 1.1% to 4.6%, increases
which would result in greatly increases costs to the U.S.
economy when the dollar value of steel used is considered.
For example, a price increase of only 2% in 1973 would have
resulted in cost increases of $572 million. These results
point to the large effects on the interaction of supply and
demand attributable to Project Independence.
Increases in steel demand attributable to Project
Independence will necessitate large capital outlays on the
part of the steel industry if these demands are to be met.
FIGURE 6.1 PRICE ELASTICITY OF DEMAND FOR STEEL
-0.50
-1.00
-1.50
.r1945
Source: Mo
1950 1955 1960 1965
[17, p. 191
1970
1-a
1-Ia'
TABLE 6.2 PERCENTAGE PRICE INCREASE NECESSARY TO ELIMINATE THE INCREASED DELAY IN
DELIVERIES ATTRIBUTABLE TO PROJECT INDEPENDENCE
1974 75 1976 1977 -1978 1979 1980
Case 1 11.5% 2.2% 1.9% 2.4% 3.3% 3.6% 6.0%
Case 2 13.3% 2.6% 2.7% 3-6% 4.6% 4.6% 6.8%
Case 3 9.4% 2.0% 1.8% 1.2% 1.1% 2.8% 5.3%
Case 4 11.2% 2.2%- 2.5% 2.5% 2.5% 3.8% 6.2%
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TABLE 6.3 NON-ZERO COEFFICIENTS OF THE STEEL CAPITAL VECTOR
Sector
Number Coefficient
11 
-736220 
.006923 
.000637 
.007642 
.016144 
-013545 
.005147 
.0026
.0556
.114750 
.0619
51 
.072953 '-0115
54 
.001955 
.030857 
.000258 .0017
60 
'000961 
.000363 
.006864 
.016165 
.002167 
.010869 
.022370 
.0004
71 
.000572 
.0018
78 
.0083
Total 1.2101
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The magnitude of these expenditures will give some indication
of the pattern fixed costs of production will follow in the
years ahead. Interest costs of the long-term debt necessary
to finance these expenditures are an important component of
fixed costs.
The non-zero coefficients of the column vector for
the steel industry from the 92 order capital matrix are
listed in Table 6.3. Recall that each one of these coeffi-
cient represents dollars of capital investment required to
increase annual steel capacity by one dollar of value. The
column sum of this vector 1.2101 means that the steel in-
dustry must spend $1.21 to increase capacity by $1.00 of
value. By applying this factor to the maximum value of the
required level of output the steel industry must produce
for Project Independence we can estimate the capital invest-
ment necessary for the steel industry to produce this output.
This capital investment is:
Case 1 $3382 million
Case 2 $3964 million
Case 3 $2698 million
Case 4 $3282 million
If Project Independence is pursued, this level of capital
investment is attributable to Project Independence.
Over the last decade annual capital expenditures by the
steel industry have ranged from a low of $1174 million in
1972 to a high of $3407 million in 1968. (Table 6.4) In
light of this historical record, we see that capital invest-
ment attributable to Project Independence represents major
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TABLE 6.4 STEEL INDUSTRY CAPITAL EXPENDITURES(Millions of
Current Dollars)
19641965193. 1962.1968
1599.5 1822.5 1952.7 2145.7 2307.3
1 122 1921 192 1973
1425.0 1174.3 1381.31736.22o46.6
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expenditures for the steel industry. Indeed, it ranges
from 15% (Case 3) to 23% (Case 2) of the total capital ex-
penditures of the last decade. Annual interest payments to
finance this expansion would obviously have a significant
effect on fixed costs of production, and thus, on steel prices.
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Chapter 7 Conclusions and Recommendations
This thesis has demonstrated that a major effort
to develop domestic.energy supplies during the period 1974
to 1985 will have a major impact on the steel market. By
adversely affecting the availability of steel, the price
of steel, or both, Project Independence (defined in this
analysis as a reduction of imports from present projections of
38% to 11% in 1985) will be pursued only at a high cost to
the U.S. economy. The estimation of these 'costs to society'
and the determination as to whether or not these are pro-
hibitive, is beyond the range of this work, This, as well
as the determination of impacts on other sectors of the econ-
omy,is left to others to pursue. Examination of the data in
Appendix C, Total Required Output Attributable to Project
Independence, will point out fruitful areas of research.
For example, the large output required of the construction
industry (Sector 11) may well be infeasible; the largest
construction firm in 1973, Brown and Root, had a total sales
volume of $4.7 4 billion.
This thesis suggests that the long-term solution
of energy problems must involve more than the development
of domestic energy resources. Although energy demand will
continue to grow, its rate of growth could be reduced signif-
icantly. Many experts continue to predict disasterous ef-
fects on the economic health and lifestyle of the U.S. if
this were to occur. Recent studies, however, suggest
123
otherwise. Reduction of the long-term growth rate by one-
half may have little economic impact in the year 2000. [28]
Reduction of demand can be accomplished by efficiency
increases throughout the economy. Smaller, lighter cars,
increased standards of insulation in homes, offices, and
factories, and improved industrial processes could result
in large energy savings. Indeed, a major effort will be
necessary to design and implement a comprehensive program
to solve long-term energy problems.
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Appendix A Derivation of Project Independence Energy
Supply Scenario
The lack of a major national effort to develop poten-
teial domestic energy supplies during the period 1970-1973,
necessitates the revision of the NPC Maximum Development pro-
jections.
In both of the NPC projections yearly supply projec-
tions were available for some fuels. When yearly data was not
available data was given for the years 1975, 1980, and 1985.
Actual data for 1970 was given elsewhere in the NPC report.
Growth between any 2 non-zero data points was assumed to oc-
cur at a constant annual growth rate. Growth between a data
point of zero and a non-zero data point was assumed to be at
a decreasing annual growth rate. The growth rate was de-
creased until it equalled the growth rate beyond the non-
zero data point, thus resulting in continuity around the non-
zero data point.
Delays in the inception of a national policy of
maximum development of domestic energy supplies were account-
ed for by applying the absolute increases resulting from
such a policy (over and above the continuation of recent
trends) to the projections of supplies which would exist if
recent trends continued. These increases were first ap-
plied for the year 1974. In short, a lag of three years
with respect to the original projections has been introduc-
ed. Calculations for the revised scenario are presented
In Table A.1 through Table A.9. 129
PROJECT INDEPENDENCE SCENARIO- OIL-LIQUID
1920 1921 1922 192 192 1925 1 1922.
Maximum Development Effort
Continuation of Recent Trends
Increase- Maximum Development
Continuation of Recent Trends
Increase- Offset 3 Years
Project Independence Scenario
21048
2104
0
21048
0
21048
20985
20731
254
20731
2 07
20731
20922
20417
505
20417
02
20417
20860 20797
2Q107 19802
753 995
20107 19802
0 254
20107 '20056
20735
19502
1233
19502
505
20007
21979
19216
2763
19216
753
19969
23298
18930
4364
18934
995
19929
128. 1922 1980 1981 1982 19.3. 198 198.
Maximum Development Effort
Continuation of Recent Trends
Increase- Maximum Development
Continuation of Recent Trends
Increase- Offset 3 Years
Project Independence Scenario
24696
6o4o
18656
1233
19889
26177
18382
7795
18382
2763-
21145
27758
18112
9646
18112
4364
22476
28502 29266
18731 19372
9771 9894
18731
6040
24771
19372
7795
27167
30050
20035
10015
20035
9686
29681
30855
20720
10135
20720
9771
30491
31689
21426
10263
21426
9894
31320
DER YATIO)\ OF
(10 ZBTU/Yr)
TABLE A. *
~TABLE A.2 DERIVATION OF
(101 2BTU/Yr)
Maximum Development Effort
Continuation of Recent Trends
Increase- Maximum Development
Continuation of Recent Trends
Increase- Offset 3 Years
Project Independence Scenario
PROJECT INDEPENDENCE SCENARIO- SHALE SYNCRUDE
197 19271 1972 1973 1274 12.5 1976 1277
0 100
Q _
0 100
1978 1979 1980 1981 1982 12.3 94 1985
Maximum Development Effort
Continuation of Recent Trends
Increase- Maximum Development
Continuation of Recent Trends
Increase- Offset 3 Years
Project Independence Scenario
100
100
100
__0
100
296
__-Q
296
0
100
100
493
0
493
10.0
100
690
0
690
887
690
0 197
100 .296
100 493
1280
197
1083
197
_22
690
1478
197
1281
197
69
887
TABLE A.3 DERIVATION OF
(10 1 2BTU/Yr)
Maximum Development Effort
Continuation of Recent Trends
Increase- Maximum Development
Continuation of Recent Trends
Increase- Offset 3 Years
Project Independence Scenario
Maximum Development Effort
Continuation of Recent Trends
Increase- Maximum Development
Continuation of Recent Trends
Increase- Offset 3 Years
Project Independence Scenario
PROJECT INDEPENDENCE SCENARIO- COAL SYNCRUDE
192Q 1271 1222 1973 1974 197 1976 1977
0 66
0 66
1978 1979 .1980 1981 1982 198 1984 1285
66 66 175 285 395
0 0 __ 0 _Q
66 66 175 285 395
66
66
66
0
66
66
610
__Qa610
0
175
1050
0
1050
0
285
285
1490
1490
0
395
TABLE A.4 DERIVATION OF PROJECT INDEPENDENCE SCENARIO- GAS-CONVENTIONAL
(101 2BTU/Yr)
1970 1971 1972 1923 1274 1925 1976 1977
Maximum Development Effort 22388 22795 23210 23633 24063 24513 24944 25383
Continuation of Recent Trends 22388 22395 .22402 22408 2415 22421 21435 20492
Increase- Maximum Development 0 400 809 1225 1648 2092 3509 4891
Continuation of Recent Trends 22388 22395 22401 22408 22415 22421 21435 20492
Increase- Offset 3 Years 00 0 0 400 809 1225 1648-
Project Independence Scenario 22388 22395 22401 22408 22815 23230 22660 22140
8 1927 1980 18 1982 1983 184 1985
Maximum Development Effort 25830 26285 26746 27653 28590 29559 30561 31604
Continuation of Recent Trends 19591 18730 17906 12389 16889 16404 15932 15474
Increase- Maximum Development 6239 7555 8840 10264 11701 13155 14629 16130
Continuation of Recent Trends 19591 18730 17906 17389 16889 16404 15932 15474
Increase- Offset 3 Years 2092 3509 -4891 6239 .7555 8840 10264 11701
Project Independence Scenario 21683 22239 22797 23628 24444 25244 26196 27175
PROJECT INDEPENDENCE SCENARIO- NUCLEAR STIMULATION
1927Q 1291 1972 1973 1224 1975 196 1922Z
0 35Q -2
0 35
Maximum Development Effort
Continuation of Recent Trends
Increase- Maximum Development
Continuation of Recent Trends
Increase- Offset 3 Years
Project Independence Scenario
1978 1229 1980 1981 1982 1982 1984 1985
Maximum Development Effort
Continuation of Recent Trends
Increase- Maximum Development
Continuation of Recent Trends
Increase- Offset 3 Years
Project Independence Scenario
97
_Q
97
0
0
0
142
0
142
0
.15.
35
206
0
207
0
67
300
0
300
0
92
97
436
0
436
0
142
142 -
634
0
206
922
922
0
300
1341
0
436
436
67
67
H
TABLE A.*5 DERIYATIOJp OF
(10 4BTU/Yr)
TABLE A.6 DERIVATION OF
(101 2BTU/Yr)
Maximum Development Effort
Continuation of Recent Trends
Increase- Maximum Development
Continuation of Recent Trends
Increase- Offset 3 Years
Project Independence Scenario
Maximum Development Effort
Continuation of Recent Trends
Increase- Maximum Development
Continuation of Recent Trends
Increase- Offset 3 Years
Project Independence Scenario
PROJECT INDEPENDENCE SCENARIO- COAL SYNGAS
1970- 1971 1972 1923 194 1975 122 1922
0 83 165
S- '0 83 165
1228 197 1980 1981 1982 3 198.4 19J8
289
__.
289
0
0
0
413
330
838
1z
577
391
186
161
351
825
594
231
282
520
1160
288
872
288
33Q
618
1570
1210
360
31
751
2060
448
1612
448
10
2560
-552
2003
557
872
1429
TABLE A. 7 DERIVATION OF PROJECT INDEPENDENCE SCENARIO- GEOTHERMAL
(10 12BTU/Yr)
1970 1921 1972 1273 197 25. 1976 1922.
Maximum Development Effort 7 12 22 39 68 120 160 230
Continuation of Recent Trends _2. _22 3 68 IQ 13.2 I.L:5.
Increase- Maximum Development 0 0 0 0 0 0 28 85
Continuation of Recent Trends 7 12 22 39- 68 120 132 145
Increase- Offset 3 Years 0 _Q _Q _Q , _ _
Project Independence Scenario 7 12 22 39 68 120 132 145
1278 1979 129 1981 1982 128 1984 1985
Maximum Development Effort 370 500 650 790 940 1100 1250 1395
Continuation of Recent Trends 159. 1_4 M91 203 215 228 242 252.
Increase- Maximum Development 211 336 459 587 725 872 1008 1138
Continuation of Recent Trends 159 174 191 203 215 228 242 257
Increase- Offset 3 Years 833 _5_8Z 2226 4
Project Independence Scenario 159 202 276 414 551 687 829 982
a%
TABLE A.8 DERIVATION OF PROJECT INDEPENDENCE SCENARIO- COAL SUPPLY
(101 2BTU/Yr)
197- 1921 1972 19273 1927L 1275 19276 192Z
Maximum Development Effort 13062 13711 14393 15108 15859 16650 17474 18339
Continuation of Recent Trends 1306213446 .13841 14248 14667 15100 15560 16035
Increase- Maximum Development 0 265 552 860 1192 1550 1914 2304
Continuation of Recent Trends 13062 13446 13841 14248 14667 15100 15560 16035
Increase- Offset 3 Years 0 0 0 0 265 552 860 1192
Project Independence Scenario 13062 13446 13841 14248 14932 15652 16420 17227
19278 197 1980 197.2 1982 1983 1984 1985
Maximum Development Effort 19247 20200 21200 22266 23386 24563 25798 27100
Continuation of Recent Trends 16524 17028 17550 18068 18601 19149 12714 20300
Increase- Maximum Development 2723 3172 3650 4198 4785 5414 6084 6800
Continuation of Recent Trends 16524 17028 17550 18068 18601 19149 19714 20300
Increase- Offset 3 Years 1550 1914 2304 2723 3172 650 .4128 4785
Project Independence Scenario 18074 18942 19854 20791 21773 22799 23912 25085
Lg
TABLE A.9 DERIVATION OF PROJECT INDEPENDENCE SCENARIO- NUCLEAR CAPACITY
(101 2BTU/Yr)
1972 1921 127 1973 7 1975 196 .922.
Maximum Development Effort 240 440 1387 2396 3468 4o0o 4477 5611
Continuation of Recent Trends 240 3 694 1008 1387 161 2396 . 1
Increase- Maximum Development 0 62 693 1388 2081 2339 2081 2395
Continuation of Recent Trends 240 378 694 1008 1387 1661 2396 3216
Increase- Offset 3 Years _ _0 6 21388 2081
Project Independence Scenario 240 378 694 1008 1449 2354 3784 5297
19728 17 1980 1981 1982 1983 1984 1985
Maximum Development Effort 6810 8827 11349 14312 16960 20176 23960 29803
Continuation of Recent Trends 4287 5485 6788 8070 9584 11286 13180 16126
Increase- Maximum Development 2523 3342 4561 6242 7376 8890 10780 13667
Continuation of Recent Trends 4287 5485 6788 8070 9584 11286 13180 16126
Increase- Offset 3 Years 2332 2081 2395 2523 -3342 4561 6242
Project Independence Scenario 6626 7566 9183 10593 12926 15847 19422 23502
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Appendix B Derivation of Oil Import Requirements
In the preparation of energy balances imported oil
was used to make up the differences between energy demand
and energy supply. On a yearly basis the reduction in oil
imports will equal increases in domestic supplies if Project
Independence is pursued. Year by year domestic supply
increases are calculated in Table B.1.
11+0
TABLE B.1 TOTAL INCREASE IN DOMESTIC ENERGY PRODUQ ION
ATTRIBUTABLE TO PROJECT INDEPENDENCE(10 BTU/Yr)
1974 1975 1276 1977
Oil-Liquid 254 505 753 995
Shale Syncrude 0 0 0 0
Coal Syncrude 0 0 0 0
Gas-Conventional 400 809 1225 1648
Nuclear Stimulation 0 0 0 0
Coal Syngas 0 0 0 0
Geothermal 0 0 0 0.
Coal Utilized 265 552 800 1070
Nuclear Utilized 62 2044
Total 981 2559 4152 5757
1978 1929 1980 1981
Oil-Liquid 1233 2763 4364 6040
Shale Syncrude 0 0 100 100
Coal Syncrude 0 0 66 66
Gas-Conventional 2092 3509 4891 6239
Nuclear Stimulation 0 35 67 97
Coal Syngas 0 83 165 289
Geothermal 0 28 95 211
Coal Utilized 1356 1662 1993 2207
Nuclear Utilized 2263 1975 2252 2260
Total 6944 10055 13993 17509
1982 1283 1984 1985
Oil-Liquid 7795 9646 9771 9894
Shale Syncrude 100 296 493 690
Coal Syncrude 66 175 285 395
Gas-Conventional 7555 8840 10264 11701
Nuclear Stimulation 142 206 300 436
Coal Syngas 330 391 594 872
Geothermal 336 459 587 725
Coal Utilized 2430 2670 2915 3158
Nuclear Utilized 2886 3884 5190 5854
Total 21640 26567 30399 33725
Appendix C Total Required Output Attributable to Project
Independence
Total required output attributable to Project
Independence has been calculated as described in Section 4.2.
The results for all of the sectors used in the input-output
model (Table 4.6) follow in Table C.1 through C.48.
TABLE C.1
Sector
Numb er
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
1+2
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 1,1974(Millions of Dollars)
Output
70.2
134.7
181.1
124.3
291.5
28454.5
4.6
12.2
93*3
32.3
12.5
594.4
159.2
486.5
314.1
152.3
613.9
8.9
1564.8
780.8
23.6
416.3
1246.6
3632.7
3613.7
2079-1
1436.6
3451.8
389.5
384.2
4568.9
1020.5
220.9
1025.5
1232.3
133.6
373-7
481.0
62.8
575.6
124*1
14.3
37.1
109.3
1367.3
62.2
Sector
Number
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
Output
169.8
14.6
153.0
213.4
31.8
235.5
232.9
99.7
31*9
1471.6
120*7
501.9
434.1
175.0
70.3
565.6
9.0
126*7
2794.8
1785.6
2254.4
1105.3
229.2
1580.3
1670.2
320*1
762.2
224.6
765.8
182.3
151.2
658.0
340.6
70.2
135.5
78.7
97*6
265.7
5150.7
788.5
1741.3
260.7
61.7
72.3
502.6
0.0
TABLE C.2
Sector
Number
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
143
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 1,1975(Millions of' Dollars)
Outut
14.5
29.3
35.6
24.,7
71.2
7253.7
0.9
2.3
15.5
4.3
2.5
73.6
34.6
102.9
60.9
30.2
121.4
1.6
373.4
13 :3
4.2
75.5
598.6
448.4
386.7
341.4
222.1
1115.0
99.4
78.2
442.5
-344-9
38.9
167.8
213.4
26.8
7363
9568
12.8
118.5
24.4
4.0
7.9
22.1
258.3
12.5
Sector
Number
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
Output
38.4
3.1
3367
4663
7.0
43.5
47.7
18.0
6.0
323.1
22.8
111.3
9363
38.5
13.9
124.5
1.3
22.2
539-9
397-1
543-3
20702
28.6
23060
211.9
67.914o.1
41.1
105.8
47.7
3067
177.7
86.8
14.3
4668
11.8
21.3
53.9
974.0
155.5
381.2
54.8
12.8
15.0
102.1
0.0
TABLE 0.3 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 1,1976(Millions of Dollars)
Sector Sector
Number output Number Output
1 12.5 2 34.0
3 25.9 4 2.7
5 30.3 6 28.8
7 21.1 8 40.5
9 64.0 10 6.o
11 6582.4 12 36.8
13 0.8 14 40.5
15 1.0 16 15.2
17 13.1 18 5.0
19 3.6 20 285.0
21 2.2 22 19.2
23 59.4 24 97.0
25 29.7 26 81.5
27 88.1 28 33.8
29 49.8 30 11.9
31 25.3 32 109.1
33 105.5 34 1.0
35 1.3 36 18.4
37 334.2 38 460.3
39 33.4 40 339.8
41 3.5 42 490.4
43 63.4 44 182.2
45 480.0 46 23.4
47 419.5 48 197-8
49 303.4 50 172.6
51 294.1 52 56.6
53 186.4 54 126.0
55 937.8 56 35.4
57 87.4 58 83.5
59 65.7 60 39.9
61 351.4 62 42.1
63 -571.4 64 149.5
65 31.7 66 80.5
67 139.2 68 12.1
69 177.2 70 39.3
71 22.5 72 9.7
73 62.8 74 18.8
75 81.8 76 46.4
77 11.0 78 829.5
79 102.4 80 133.31 20.6 82 335.4
83 3.3 84 47.8
85 6.8 86 11.0
87 19.0 88 12.8
89 215.4 90 86.4
91 10.6 92 00
TABLE C.4 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 1,1977(Millions of' Dollars)
Sector Sector
Number Output Number Output
1 15.0 2 40.8
3 31.3 4 3.2
5 36.8 6 337
7 25-4 8 48-8
9 76.7 10 7.2
11 7842.1 12 45,4
13 1.0 14 48.2
15 2.4 16 18.6
17 16.4 18 6.0
19 4.9 20 344-6
21 2.7 22 23.2
23 80.1 24 115.0
25 34.8 26 97.9
27 104.1 28 40.7
29 57.5 30 14.3
31 29.8 32 131.0
33 126.0 34 1.4
35 1.6 36 22.4
37 401.2 38 561.6
9 133.5 40 396.6
1 4.4 42 598.8
43 77.5 44 232.8
45 405.0 46 32.1
47 618.1 48 265.2
49 447.5 50 276.6
51 405.8 52 64.8
53 240.4 54 160.9
55 944.1 56 44.1
57 100.1 58 107.6
59 76.4 62 42.3
61 538.0 62 627
63 -808.2 64 171.4
65 38-4 66 92.9
67 179.9 68 14.4
69 228.3 70 39-0
71 26.8 72 13.1
73 76.5 74 22.6
75 98.5 76 55.9
77 13.2 78 999.3
79 123.7 80 161.6
81 24.5 82 4035
83 3.3 84 58.2
85 8.1 86 13.2
87 22.8 88 15.3
89 258.9 90 102.5
91 12.8 92 0.0
1+6
TABLE C-5 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 1,1978(Millions of Dollars)
Sector Sector
Number Output Number Output
1 21.0 2 57.0
3 43.9 4 4.5
5 51.7 6 47.1
7 35.6 8 68.2
9 107.0 10 10.0
11 10918.9 12 64.0
13 1.3 14 67.3
15 3.3 16 26.1
17 22.8 18 8.4
19 6.9 20 482.3
21 3.8 22 32.5
23 111.2 24 160.3
25 48.5 26 136.6
27 145.8 28 56.9
29 81.0 30 20.1
31 42.0 32 183.3
33 178.5 34 2.0
35 2.2 36 31.5
37 560.5 38 789.7
39 186.6 40 554.1
41 6.2 42 844.4
43 108.2 44 330.0
45 539.3 46 44.3
47 827.8 48 370.4
49 626.9 50 410.0
51 583.6 52 90.3
53 336.4 54 226.4
55 1275.8 56 62.1
57 138 8 58 150.6
59 105.9 60 57.7
61 757-4 62 88.9
63 -1023.2 64 243.7
65 53.4 66 127.0
67 257.4 68 20.0
69 326.8 70 52.8
71 37-5 72 18.7
73 107.3 74 31.5
75 138.0 76 78.3
77 18.5 78 1389.4
79 173.0 80 226.1
81 34.4 82 562.0
83 4-5 84 81*7
85 11.3 86 18.4
87 31.8 88 21.4
89 363.1 90 143.2
91 17.9 92 0.0
1+7
TABLE C.6 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 1,1979(Millions of Dollars)
Sector Sector
Number Ou1tiut Number Out-ut
1 23.9 2 65.3
3 50-2 4 5.1
5 57.8 6 53.8
7 39.6 8 77.7
9 123.6 10 11.3
11 12649.8 12 70.6
13 1-6 14 75.7
15 3.9 16 28.6
17 24.8 18 9.4
19 7.4 20 549.1
21 4.5 22 35.7
23 111.0 24 182-5
25 55.0 26 154.9
27 165.6 28 65.0
29 91.7 30 22.5
31 47-5 32 208.7
33 199.8 34 2.4
35 2.1 36 34.9
37 644.o 38 883.0
9 202.8 40 632.3
1 7.2 42 974.5
43 118.9 44 368.4
45 704.0 46 44.3
47 810.7 48 391-0
49 600.2 50 409.4
51 626.6 52 102.3
53 357-2 54 252.6
55~ 1528-4 56 69.0
57 161.5 58 154.8
59 118.6 60 66.9
61 709.1 62 107.6
63 -1165.5 64 283.2
65 57-3 66 149.7
67 279.8 68 22.4
69 355.9 70 64.1
71 41.8 72 19.9
73 119.6 74 35.8
75 154.6 76 88.1
77 20.8 78 1544.3
79 1950 80 253.2
81 38.5 82 639.2
83 5.3 84 92.4
85 12.6 86 20.5
87 35-7 88 24.2
89 403.2 90 160.6
91 20.1 92 0.0
TABLE C.7 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 1,1980(Millions of Dollars)
Sector Sector
Number Output. Number output
1 41.7 2 109.0
3 84.8 4 8.9
5 103.8 6 92.8
7 71.2 8 132.4
9 199.7 10 19.5
11 20131.1 12 129.8
13 2.8 14 134.5
15 6.9 16 53.6
17 47.9 18 17.4
19 15.3 20 928.2
21 7.6 22 66.2
23 252.6 24 310.9
25 95.5 26 265.8
27 289.9 28 110.1
29 171.2 30 40.3
31 86.3 32 353.8
33 356.0 34 4.6
35 4.4 36 66.6
37 10506 38 1590.9
39 396.2 42 1087.4
41 13.1 42 1571.6
43 222.4 44 652.2
45 1037.6 46 98.6
47 1683.5 48 781.9
49 1456.6 50 804.0
51 1144.1 52 183.1
53 707.6 54 448.4
55 2402.0 56 125.8
57 262.4 58 338.9
59 214.3 60 113.0
61 1793.2 62 161.5
63 -938.2 64 451.4
65 110.3 66 242.9
67 536.0 68 40.1
69 662.3 70 98.9
71 75.4 72 39.1
73 213.8 74 60.8
75 276.4 76 155-5
77 36.8 78 2837.5
79 341.2 80 452.2
81 69.7 82 1085.5
83 9.0 84 158.9
85 22.1 86 36.2
87 63.4 88 42.5
89 745.0 90 287.2
91 35.8 92 0.0
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TABLE C.8 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 1,1981(Millions of Dollars)
Sector Sector
Number Outout Number Output
1 50.2 2 130.8
3 101.9 4 10.7
5 125.3 6 111.7
7 85.9 8 159.2
9 239.2 10 23.5
11 24086.1 12 156.5
13 3.3 14 162.0
15 8.4 16 64.6
17 57.8 18 21.0
19 18.5 20 1113.9
21 9.2 22 79.7
23 302.9 24 373.5
25 114.9 26 319.4
27 349.8 28 132.4
29 208.5 30 48.6
31 104.7 32 425.3
33 428.7 34 5.6
35 5. 36 80.7
37 1258.9 38 1921.7
39 480.7. 40 138.6
41 16.0 42 1889.9
43 267.6 44 785.5
45 1263.4 46 118.3
47 2021.8 48 932.9
49 1731.7 50 955.6
51 1370-1 52 221.0
53 847.4 54 538.6
55 2868.3 56 151.4
57 314.6 58 407.5
59 256,7 6o 135.6
61 2158-9 62 190.0
63 -879.0 64 541.6
65 131.0 66 292.5
67 649.2 68 48.3
69 798.6 70 118.6
71 90.7 72 46.9
73 257.2 74 73.0
75 333.2 76 187.4
?? 44.3 78 3419.6
79 410.5 80 544.3
81 84.1 82 13031
83 10.9 84 191.0
85 26.5 86 43.6
87 76.3 88 51-2
89 899.3 90 346.0
91 43.1 92 0.0
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TABLE C.9 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 1,1982(Millions of Dollars)
Sector Sector
Number Output Nu-mber Output
1 31.5 2 87.1
3 66.6 4 6.8
5 77.6 6 72.2
7 53.6 8 103.7
9 165.7 10 15.5
11 17048.8 12 93.3
13 2.1 14 100-9
15 4.9 16 38.1
17 32.4 18 12.3
19 9.0 20 733.7
21 5.8 22 48.5
23 132.5 24 244.7
25 74.3 26 207.0
27 223.8 28 87.2
29 126.4 30 30.1
31 65.0 32 279.3
33 269.2 34 2.7
35 3.2 36 46.5
37 862.1 38 1181.9
39 270.3. 40 848.5
41 0.1 42 1324.9
43 155.2 44 490.4
45 io49-4 46 51-8
47 1021,.4 48 490.0
49 651-9 50 428.6
51 775.0 52 138.0
53 445.0 54 338-2
55 2073.5 56 91.3
57 218.1 58 188.9
59 155.1 60 91.7
61 819.3 62 161.1
63 -1228.7 64 368.6
65 70-2 66 217.1
67 364.5 68 29.9
69 453,7 70 88.1
71 55.4 72 23.8
73 158.0 74 47.7
75 206.8 76 117.7
77 27.9 78 2058.9
79 259.5 80 335.0
81 51.2 82 854.4
83 7-7 84 122-5
85 17.1 86 27.8
87 47.3 88 32.3
89 532.9 90 .214.o
91 26.8 92 0.0
1l51
TABLE C.10 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 1,1983(Millions of Dollars)
Sector Sector
Number output Number Output
1 32.4 2 88.2
3 67.8 4 7.0
5 81.1 6 73.9
7 56.0 8 105.9
9 165.9 10 15-9
11 16987.0 12 97.7
13 2.2 14 104.4
15 5.2 16 40.5
17 34.8 18 13.1
19 10.1 20 745.4
21 5.9 22 51.5
23 148.4 24 248.9
25 76.5 26 211.6
27 232.4 28 89.2
29 137.8 30 31.4
31 69.6 32 284.4
33 281.9 34 3.1
35 3.4 36 50.4
37 864.2 8 1239.7
39 291.8. 40 868.1
41 9.6 42 1337.5
43 162.6 44 510.6
45 1041.6 46 56.8
47 1079.3 48 515.5
49 696.0- 50 387.8
51 766.8 52 143.4
53 472.1 54 360.0
55 2013.3 56 96.4
57 219.0 58 207.4
59 159.5 60 92.6
61 996.0 62 180.4
63 -558.1 64 350.0
65 70.5 66 229.7
67 388.3 68 30.9
69 464.7 70 85.4
71 57.0 72 24.2
73 162.9 74 48.7
75 215.3 76 122.0
77 28.9 78 2169.5
79 267.0 80 346.6
81 53.4 82 870.0
83 7-9 84 124.8
85 17.5 86 28.7
87 49.1 88 33.4
89 558.9 90 221.6
91 27.7 92 0.0
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TABLE C.11 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 1,1984(Millions of Dollars)
Sector Sector
Number Output Number Output
1 14.0 2 39.7
3 29.8 4 3.0
5 35-7 6 33.4
7 24.7 8 47.1
9 76.9 10 7.3
11 7992.6 12 40.6
13 1.1 14 45.1
15 2.0 16 17.4
17 13.9 18 5.5
19 3.4 20 331.2
21 2.5 22 21.7
23 36-3 24 112.9
25 34.9 26 94.0
27 104.4 28 40.2
29 61-5 30 13.7
31 30.8 32 127.3
33 127.6 34 1.0
35 1.6 36 21.0
37 397.4' 38 541.5
39 114.1. 40 394.6
41 3-7 42 675.1
43 66.7 44 229.7
45 555-7 46 12.7
47 282.8 48 191.0
49 72.2 50 69.7
51 306.3 52 63.2
53 163.4 54 171.3
55 983.1 56 41.3
57 103.3 58 58.1
59 69.0 60 44.2
61 253.4 62 143.5
63 -314.5 64 164.9
65 22.6 66 130.2
67 151.5 68 13.4
69 176-3 70 40.8
71 24.1 72 7.4
73 69.1 74 21.7
75 93.4 76 53.5
77 12.7 78 904.0
79 116.3 80 147.1
81 22.7 82 388.9
83 3.8 84 54.4
85 7.9 86 12.8
87 21.1 88 14.6
89 232.3 90 95.4
91 11.9 92 0.0
TABLE C.12
Sector
N umb e r
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
153
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 1,1985(Millions of Dollars)
Output
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0*
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Sector
Number
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
TABLE C.13 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 2,1974(Millions of Dollars)
Sector Sector
Number Outout Number output
1 81.7 2 196.0
3 156.0 4 17.o
5 212.1 6 178.1
7 145.5 8 247.4
9 334.2 10 37.0
11 32490.9 12 276.0
13 5.4 14 271.7
15 14.2 16 117.0
17 109.5 18 37.5
19 38.1 20 1703.4
21 14.6 22 141.8
23 698.7 24 581.6
25 185.2 26 503.2
27 568.3 28 203.0
29 373.0 30 82.3
31 179-8 32 655.2
33 716.6 34 10.6
35 10.5 36 149.6
37 1798.2 38 3276.8
39 9196 04 2077.8
41 27.8 42 2611.9
43 487.1 44 1294.4
45 1422.6 46 266.9
47 4150.7 48 1855.6
49 4261.0 50 1939.3
51 2429.8 52 374.5
53 1679.4 54 894-3
55 3912.5 56 263.2
57 447-5 58 901.0
59 446.6 60 210.4
61 5411-1 62 179.1
63 1927.3 64 756.2
65 256.4 66 396.6
67 1211.5 68 81.9
69 1446.9 70 153.2
71 156.1 72 92.4
73 435.7 74 112.9
75 562.1 76 310.0
77 73.2 78 6011.4
79 669.7 80 919.2
81 145.3 82 2013.8
83 16.7 84 302.6
85 43.1 86 71.9
87 127.3 88 84.2
89 1603.7 90 586.7
91 72.6 92 0.0
TABLE C.14
Sector
Number
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 2,1975(Millions of Dollars)
Sector
Outp=t Number output
15.5
30.6
39.5
27.4
72.4
7300.2
0.9
2.5
17.4
5.1
2.7
82.4
37.4
112.8
72.1
34.6
132.9
1.8
382.6-
153.9.
4.8
83.0
661.4
452-7
393.6
364.1
241.5
1155.1
103.2
84.3
548.5
236.8
41.4
192.4
235-4
29.4
79.1
105.0
13.9
127.3
27.0
4.5
8.5
23.9
288.2
13.6
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
39.9
3.2
36.5
49.1
7.5
48.1
51.9
20.2
6.8336.4
25.3
118.2
98.8
40.8
15.4
131.4
1-5
25.7
601.2
429-3
579-0
225.9
31.2
241.2
216.9
75.3
154.1
45.0
119-1
51.4
33.4
188.4
95.0
15.6
48.6
12.5
22.4
58.7
1068.0
168.1
400.1
58.0
13.9
16.3
111.6
0.0
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TABLE C.15 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 2,1976(Millions of Dollars)
Sector Sector
Number 0utput Number Output
1 16.3 2 41.8
3 32.2 4 3.4
5 41.9 6 37.8
7 29.0 8 51-5
9 75.4 10 7.9
11- 7577-1 12 51.3
13 1.0 14 54.2
15 2.7 16 21.7
17 19.0 18 7.2
19 5.8 20 353-7
21 2.9 22 26.9
23 93.3 24 123.1
25 38-9 26 103.7
27 118.0 28 42.9
29 75.7 30 16.2
31 36.2 32 137.6
33 142.0 34 1.7
35 1.9 36 27.6
37 398.8 38 64o.o
39 164.3 40 443.4
41 5-1 42 613.0
43 88.3 44 246.9
45 589-9 46 35.1
47 545,3 48 274.5
49 462.2 50 240.8
51 401.o 52 774
53 264.3 54 172-1
55 1089-4 56 48.7
57 105.2 58 129.8
59 87-0 60 50.5
61 663.9 62 51.6
63 275.9 64 184.1
65 42.7 66 102.6
67 209.5 68 16.3
69 251.4 70 45.3
71 30-5 72 13.7
73 83.7 74 23.5
75 110.8 76 62.0
77 14.7 78 1133.4
79 134.0 80 177.6
81 28.3 82 419.8
83 4.4 84 61.1
85 8.8 86 14.6
87 25.2 88 170
89 303.3 90 116.4
91 14.3 92 0.0
157
TABLE c.16 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 2,1977(Millions of Dollars)
Sector Sector
Number Output Number Output
1 22.0 2 55.6
3 43.4 4 4.6
5 57.2 6 49.7
7 39.3 8 69.1
9 99.2 10 10.4
11 9871.0 12 71.3
13 1.5 14 72.7
15 3.7 16 30.1
17 26.8 18 9.8
19 8.7 20 475.4
21 4.0 22 36.8
23 142.7 24 163.0
25 51.3 26 139.0
27 157.3 28 57.4
29 101.2 30 22.1
31 49-2 32 184.0
33 193.5 34 2.5
35 2.7 36 38.3
37 527.2 38 879-0
9 228.8 40 582.4
1 7.2 42 821.1
43 122.2 44 350.2
45 575.5 46 54.0
47 876.2 48 414.5
49 772.0 50 414.2
51 607.3 52 101.4
53 384.9 54 244.0
55 1222.5 56 68.2
57 133.7 58 191.6
59 115.0 60 60.9
61 1090.7 62 79.9
63 417.2 64 233.5
65 59.1 66 131.2
67 303.6 68 21.8
69 362.4 70 50.0
71 41.1 72 20.7
73 114.7 74 31.5
75 150.4 76 84.0
77 19.8 78 1545.2
79 181.3 80 242.3
81 38.3 82 561.7
83 5.1 84 82.9
85 11.8 86 19.6
87 33.9 88 22.8
89 414.3 90 156.2
91 19.4 92 0.0
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TABLE C.17 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 2, 1978(fillions of Dollars)
Sector Sector
Number Output Number Output
1 28.6 2 72.6
3 56.6 4 6.0
5 74.1 6 64.6
7 51.0 8 90.0
9 130.2 10 13-6
11 12973.2 12 92.3
13 1-9 14 94-1
15 4-8 16 38.8
17 34.2 18 12.6
19 11.1 20 .620.2
21 5.2 22 47.5
23 178.4 24 212.0
25 66.5 26 180.7
27 204.2 28 74.9
29 130.7 30 28.6
31 63.8 32 240.0
33 250.0 34 3.3
35 3.4 36 49.3
37 691.4- 38 1139.8
39 292.8 40 757.1
41 9.4- 42 1085.8
43 157.0 44 457.4
45 743-2 46 67.6
47 1088.3 48 525.7
49 955.1 50 550.3
51 797-2 52 130-8
53 491-2 54 316.9
55 1575.7 56 88.3
57 174-4 58 241.7
59 147-8 60 78.3
61 1366.7 62 107.6
63 511.6 64 311.6
65 75.4 66 169.8
67 394-1 68 28.2
69 472.8 70 64.7
71 53.2 72 26.7
73 148-5 74 40.9
75 194-8 76 109.0
77 25.7 78 1985.4
79 235.3 80 313.5
81 49.5 82 731.2
83 6.6 84 108.2
85 15.3 86 25.4
87 43.9 88 29.5
89 534.4 90 201.9
91 25.1 92 0.0
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TABLE C.18 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 2,1979(Millions of Dollars)
Sector Sector
Number Output Number output
1 28.8 2 74.3
3 57.6 4 6.1
5 73.6 6 65.7
7 50.4 8 91.4
9 135.4 10 13.7
11 13584.2 12 89.9
13 2.0 14 93.7
15 4.9 16 37.5
17 32.6 18 12.4
19 10.4 20 628.4
21 5.3 22 46.o
23 153.4 24 215.2
25 67.0 26 182.3
27 206.2 28 76.3
29 130.6 30 28.4
31 63.9 32 243.6
33 248.3 34 3.4
35 3.0 36 48.0
37 713.5 38 1128.9
39 280.6. 40 769-5
41 9.6 42 1133.6
43 151.6 44 452.1
45 891.4 46 58.4
47 926.6 48 474.3
49 748.5 50 475.9
51 752-9 52 131.4
53 453.4 54 313.1
55 1719.0 56 86.4
57 182.8 58 214.7
59 146.1 60 81.5
61 1136.2 62 119.7
63 421.4 64 328.9
65 70.6 66 181.0
67 376.9 68 27.9
69 452.7 70 72.0
71 52.5 72 24.4
73. 146.4 74 41.5
75 193.3 76 108.7
77 25.7 78 1946.2
79 235.2 80 310.2
81 48.9 82 740.3
83 7.0 84 108.7
85 15.2 86 25.2
87 43.7 88 29.6
89 523-4 90 200.6
91 24.9 92 0.0
TABLE C.19
Sector
Numnber
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
160
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 2, 1980(Millions of Dollars)
Ouatu
46.8
92.3
120.1
82.4
211.4
21040.4
3.2
7-9
56.0
1864
8.5
296.0
108.0
331.9
212.1
103.3
406.2
5.3
1120.1
477.3
15.5
256.2
1237.4
1795.7
16oo.8
1272.4
805.1
2597.4
283.9
242.5
2236.4
769.6
123.9
636.9
762.1
86.3
241.4
316.4
41.8
382.5
80.5
10.8
24*7
71.6
869.7
4068
Sector
Number
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
Output
118.1
9.8
105.1
146.3
22.0
149.7
153.2
62.9
20.5
1008.3
76.9
344-5
294.0
121.7
4664
389.6
5.6
8003
1846.1
1229. 2
1735,4
738.5
113.0
865.2
869.2
213.3
510*8
143.7
400.6
128.2
174.0
498.6
275.5
45.8
107-0
43*6
66.6
176.8
3252.6
510.8
1188.4
175.6
41.1
48.2
328.5
0.0
TABLE C.20
Sector
Numb er
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
161
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 2,1981((Millions of Dollars)
Sector
54.5
107.7
139.6
95*8
247.4
24647.5
3.7
9.3
64.,8
21.3
9.9
338.8
125.7
386.7
246.5
120.4
472.1
6.0
1309.6
553.9.
18.2
296.6
1460.9
2089.1
1820*0
1472.1
928.4
3031.4
331.9
280*7
2550.0
738.8
884.0
100.3
280*5
368.0
48*6
445.4
93.6
12.6
28.7
83,2
1009 .4
47.5
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
Outo3ut
138.011.4
122.4
170.7
25*6
173.8
178.1
72.8
23.8
1176.4
89.2
401.5
342.5
142.0
53.9
454.5
6.6
93.1
2147.3
1431.4
2029.o6
858.9
129.9
994.2
998.0
248.0
592-2
166.7
460.0
149.1
200.6
582-2
322.0
53*2
125.4
50.3
77*7
205.8
3778.4
594.o
1385.8
204.7
47.o7
56.1
381.9
0.0
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TABLE C.21 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 2,1982(Millions of Dollars)
Sector Sector
Number Outnut Number Output
1 34.4 2 91.3
3 70.1 4 7.3
5 88.3 6 79.8
7 61.o 8 111.3
9 169.2 10 16.9
11 17176.9 12 106.0
13 2.3 14 112.6
15 5.5 16 44.3
17 37.5 18 14.6
19 11.1 20 770.2
21 6.2 22 55.4
23 156.6 24 263.6
25 82.0 26 222.1
27 251.2 28 93.6
29 157.1 30 34.0
31 773 32 298.3
33 300.7 34 3.5
35 3.8 36 56.1
37 887.4- 38 1350.6
39 326.9 40 937.3
41 10.7 42 1423.3
43 176.0 44 541.9
45 1222.4 46 59.1
47 1033.2 48 520.9
49 670.8 50 442.2
51 837.5 52 158.5
53 498.5 54 376.6
55 2184.0 56 102.1
57 228.8 58 225.7
59 172.0 60 101.8
61 1111.1 62 168-5
63 372.3 64 398.0
65 77.1 66 239.8
67 432.2 68 33.6
69 514.3 70 92.9
71 62.3 72 25.7
73 174.1 74 50.7
75 232.1 76 131.0
77 31.0 78 2317.6
79 283.6 80 369.6
81 58.2 82 906.3
83 9.0 84 131.3
85 18.6 86 30.8
87 52.4 88 35.7
89 615.2 90 240.1
91 29.8 92 0.0
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TABLE C.22 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 2,1983(Millions of' Dollars)
Sector Sector
Number Output Number Output
1 34.2 2 90.7
3 69.8. 4 7.3
5 87.6 6 78.4
7 60.5 8 110.5
9 167.9 10 16.8
11 17063.4 12 105.2
13 2.3 14 111.3
15 5.5 16 44.1
17 37.9 18 .14.4
19 11.4 20 767.2
21 6.2 22 55-6
23 162.8 24 261.1
25 81.0 26 220.6
27 248.8 28 93.0
29 156.1 30 33.8
31 76.9 32 295.7
33 300-7 34 3.5
35 3.8 36 56.2
37 879.3 38 1340-3
39 325.6 40 921.0
41 10.6 42 1396.2
43 175.0 44 541-4
45 1144.8 46 61.2
47 1086.3 48 534.0
49 707.3 50 395.9
51 804.1 52 155.6
53 504.0 54 382.9
55 2079.3 56 102.8
57 225.4 58 229.4
59 169.6 60 98.7
61 1170.1 62 184.8
63 396.8 64 367.5
65 74.6 66 243.2
67 428.7 68 33.1
69 500.9 70 88.2
71 61.2 72 25.3
73 172.5 74 50.4
75 230.4 76 130.0
77 30.8 78 2323.7
79 281.4 80 367.3
81 57.6 82 901.0
83 8.7 84 130.0
85 18.4 86 30.5
87 52.1 88 35.4
89 608.0 90 237.1
91 29.6 92 0.0
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TABLE C.23 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 2,1984(Millions of Dollars)
Sector
Number
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
14-7
30.8
38.5
26.7
7708
8026.3
1.2
2.1
15.3
4.0
2.7
36.9
111-6
69.6
34.0
135.9
1.8
404.0
129.0
4.1
72.2
601.3
285.9
7702
322.8
177.5
1012.2
1o6.1
73o5
330.2
106.9
24.4
169.3
192.3
2509
7363
10001
13.5
122.6
24.6
4.2
8.3
22.5
254.0
12.7
Sector
Numbeqr
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
5860.
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
Output
40.8
3.2
35.4
49.1
7.7
44-0
48.2
19-0
6.1
340.8
2305
117.9
98.0
41-9
14-7
132.3
1.2
23.5
585-9
418.0
701.0
243.2
14-7
199.1
73-3
68.6181.e4149-
67.8
145*5
172.6
136.1
14.4
42.1
7-9
22.5
57.0
972.0
156.2
402.5
56.7
13.6
15.5
102.3
0.0
TABLE C.24
Sector
Number
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
165
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 2, 1985(Millions of Dollars)
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Sector
Number
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
Output
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0-0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
TABLE C.25
Sector
Number
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
166
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 3,1974(Millions of Dollars)
56.4
108.0
144.6
99.4
234.2
22908.0
3.7
9-8
75.1
2508
10.0
479.2
128.4
390.7
252.0
121.9
493.7
7.1
1254.3
626.4.
18*6
334.2
1110-7
2940.7
2885.3
1606.1
1150.9
2910.0
316.2
311.4
3630.6
697.1
177.7
806.9
965.4
107.1
298.8
385.5
50.3
461.3
99.6
11.9
2908
8860
1095.0
49-9
Sector
Number
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
Output
136.4
11.8
123.0
171.0
25*5
187.7
187.2
79.7
25.5
1179.5
96.8
404.0
348.8
140.2
56.3
453.3
7.1
101.4
2229.9
1436.1
1781.0
873.7
184.5
1265.7
1252.5
258.6
607.2
179.5
614.4
150.9
12002
515.6
281.5
56.4
114.5
61.9
78.4
21207
4160.2
632.3
1399.1
20801
49.5
58-1
404.0
0.0
TABLE C.26
Sector
Number
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
167
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 3,1975(Millions of Dollars)
Output
12.6
25.3
30.5
21.3
61.1
6263.7
0.8
2.0
14.0
3.8
2.1
69.5
30.6
89.6
53.6
26.1
107.5
1.5
319.2
118.3-
3.3
66.8
588.9
434.7
369.3
243.9
196.3
1060.8
8801
71.1
398.1
-351.4
34.1
134.6
166.2
23.3
63.2
83.3
11.1
102.6
21.4
3.8
6.9
19-5
224.9
10.9
Sector
Number
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
Output
33.2
2.7
29.4
39.9
6.1
37.1
41.8
15.7
5.2
278.8
2001
97.3
81.2
33.1
12.1
107.2
1.0
19.4
461.6
346.0
438.8
170.0
26.9
210.8
106.5
60.5
120.1
35.5
9704
44.9
29.0
136.1
83.0
12.5
44.2
9.5
18.5
46.6
878.6
135.5
331.5
46.5
11.2
13.1
89.6
0.0
168
TABLE C.27 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 3,1976(Millions of Dollars)
Sector Sector
Number OutDt Number Output
1 11.0 2 29.8
3 22.6 4 2.4
5 26.3 6 25.3
7 18.3 8 35.4
9 55.9 10 5.3
11 5770.6 12 31.7
13 0.7 14 35.9
15 1.7 16 13.4
17 12.0 18 4.4
19 3.2 20 249.2
21 1.9 22 17.0
23 57.1 24 85.7
25 26.5 26 71.8
27 77.4 28 29.5
29 44.0 30 10.4
31 22.0 32 95.1
33 94.6 34 0.9
35 1.2. 36 16.2
37 289.8 38 397.6
39 98.0- 40 298.7
41 2.8 42 403.4
43 56.8 44 152.0
45 473-1 46 22.5
47 415.4 48 184.5
49 296.6 50 84.1
51 313.3 52 50.8
53 166.9 54 110-1
55 896.2 56 31.1
57 78.3 58 77.8
59 60.3 60 37.7
61 323.0 62 41.0
63 -573.4 64 114-3
65 27.9 66 77.8
67 112.3 68 10.7
69 138.5 70 37.2
71 19.7 72 7.9
73 54.7 74 16.5
75 71.8 76 40.5
77 9.6 78 756.6
79 89.7 80 117.4
81 18.2 82 295.5
83 3.1 84 41.0
85 6.0 86 9.7
87 16.9 88 11.3
89 189.0 90 76.5
91 9.4 92 0.0
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TABLE C.28 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 3,1977(Millions of Dollars)
Sector Sector
Number Output Number Output
1 7.8 2 22.7
3 17.0 4 1.7
5 17.6 6 17.8
7 12.3 8 26.0
9 44.6 10 3.8
11 4713.3 12 20.5
13 0-5 14 24.6
15 1.2 16 8.6
17 7.7 18 2.8
19 1.8 20 187.2
21 1.4 22 11.1
23 30.8 24 63.1
25 18.9 26 52.7
27 53*7 28 21.8
29 26.0 30 7.0
31 14.0 32 70.3
33 67.4 34 0.5
35 0.7 36 9.7
37 227.2 38 264.4
39 58.4 40 210.3
41 1.6- 42 312.7
43 36.9 44 106.1
45 342.3 46 12.9
47 332.3 48 123.0
49 144.0 50 11.5
51 126.5 52 33.6
53 103.4 54 80.8
55 678.9 56 21.1
57 60.5 58 40.0
59 41.0 60 27.1
61 125.6 62 48.8
63 -941.8 64 75.6
65 16.7 66 65.9
67 62.1 68 7.2
69 78.1 70 28.2
71 12.9 72 4.3
73 37-4 74 12.4
75 -489 76 28.1
77 6.7 78 518.1
79 63.5 80 81.0
81 12.0 82 221.3
83 2.1 84 29.6
85 4-3 86 6.7
87 11.9 88 7.9
89 119.7 90 51.7
91 6.4 92 0.0
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TABLE C.29 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 3,1978(rillions of Dollars)
Sector Sector
Number output Number Output
1 7.5 2 23.4
3 17.2 4 1.7
5 16.0 6 17.5
7 11.3 8 25-9
9 47.9 10 3.8
11 5172.3 12 17-5
13 0.5 14 23.2
15 1.0 16 7.3
17 6.4 18 2.3
19 0.9 20 190.9
21 1.3 22 10.0
23 15.3 24 63.8
25 18.8 26 52.7
27 52.0 28 22.0
29 22.0 30 6.5
31 12.5 32 70.9
33 64.7 34 0.2
35 o.6 36 7.7
37 240.5 38 236.5
39 44.5' 40 208.2
41 1.1 42 325.4
43 31.8 44 96.0
45 419.4 46 7.0
47 267.7 48 97.3
49 33.2 50 -66.8
51 74-9 52 31.8
53 76.5 54 76.8
55 775.4 56 19.0
57 65.5 58 20.4
59 39.0 60- 29.1
61 -39.6 62 62.2
63 -1285-1 64 73-1
65 12.7 66 75.4
67 39.2 68 6.7
69 50.9 70 32.6
71 11.7 72 2-3
73 34.4 74 12.5
75 45.5 76 26.5
77 6.4 78 479.4
79 61.1 80 75.5
81 10.9 82 224.6
83 2.3 84 28.8
85 4.2 86 6.5
87 11.3 88 7.6
89 102.7 90 48.3
91 6.0 92 0.0
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TABLE C.30 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 3,1979(Millions of Dollars)
Sector Sector
Number Outout Nmber Output
1 18.4 2 50.4
3 38.6 4 4.0
5 43.0 6 41.2
7 29.7 8 59.2
9 95.6 10 8.6
11 9900.1 12 51.7
13 1.2 14 58.1
15 3.0 16 21.6
17 19.6 18 7.0
19 5.5 20 421.8
21 3.4 22 27.3
23 90.8 24 141.8
25 43.1 26 119.6
27 126.7 28 49.6
29 69.2 30 17.0
31 35.5 32 159.1
33 157.1 34 1.7
35 1.7 36 26.2
37 492-7 38 653.0
39 154.3. 40 484.3
41 4.8 42 695.3
43 91.7 44 262.9
45 669.4 46 36.1
47 712.9 48 317.7
49 490.8 50 133.2
51 362.9 52 80.0
53 272.0 54 192.9
55 1355.0 56 52.3
57 129.3 58 121.4
59 95.8 60 57.6
61 518.9 62 100.7
63 -1211.4 64 176.5
65 42.3 66 135.5
67 184.4 68 17.1
69 224.6 70 56.2
71 31.3 72 13.1
73 89.8 74 27.7
75 117.4 76 66.6
77 15.9 78 1235.0
79 148.4 80 193.3
81 29.3 82 495.1
83 4.5 84 69.0
85 9.7 86 15.6
87 27.8 88 18.6
89 302.1 90 123.1
91 15.3 92 0.0
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TABLE C.31 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPEIDENCE-CASE 3, 1980(Mdillions of Dollars)
Sector Sector
N-umber Outut Number Output
1 37.0 2 95.9
3 74.6 4 7.9
5 90.8 6 81.7
7 62.5 8 116.1
9 174.5 10 17.1
11 17646.4 12 113.3
13 2.5 14 119.4
15 6.1 16 47.7
17 43.8 18 15.4
19 13.8 20 815.7
21 6.7 22 59.0
23 239.7 24 275.3
25 85.3 26 235.0
27 255.9 28 96.4
29 152.1 30 35.5
31 75.9 32 310.0
33 319.8 34 4.1
35 4.0 36 59.3
37 914.3 38 1390-5
39 356.5 -40 957.3
41 11.0 42 1312.7
43 199.8 44 558.3
45 1011.1 46 93.5
47 1631.2 48 727.9
49 1394-9 50 544.3
51 901.5 52 164.1
53 638.0 54 396.9
55 2259.2 56 111.6
57 233.9 58 314-9
59 195.6 60 105.3
61 1661.9 62 156.6
63 -962.8 64 349.6
65 97.7 66 232.3
67 451.6 68 35.5
69 543.8 70 92.1
71 66.2 72 33.2
73 188.0 74 53-7
75 244.2 76 136.8
77 32.5 78 2584.8
79 300.6 80 400.7
81 61.8 82 959.0
83 8.4 84 137.9
85 19.5 86 31.9
87 56.6 88 37.7
89 658.6 90 255.0
91 31.7 92 0.0
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TABLE C.32 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 3,1981(M~illions of Dollars)
Sector Sector
Number Output Number oup
1 4o.4 2 105.5
3 81.9 4 8.7
5 99.1 6 89.8
7 68.2 8 127.5
9 193.0 10 18.8
11 19574.3 12 122.8
13 2.7 14 130-3
15 6.7 16 51.6
17 47.0 18 16.7
19 14.7 20 895.3
21 7.3 22 64.1
23 249.1 24 302.4
25 93.6 26 257.6
27 281.1 28 106.0
29 167.0 30 38.8
31 83.3 32 340-6
33 349.2 34 4.4
35 4.2 36 64.2
37 1009.1 38 1516.5
39 385.5 40 1051-7
41 12.0- 42 1456.5
43 215-4 44 607.2
45 1188.3 46 97.1
47 1724.7 48 766.6
49 1412.0 50 541.o
51 953-7 52 179.8
53 676.1 54 431-1
55 2530.7 56 120.9
57 259-4 58 329.5
59 2119 60 116.8
61 1693.4 62 174.0
63 -1018.0 64 386.5
65 103.8 66 260.8
67 485.4 68 38.7
69 582.5 70 104.1
71 72.0 72 34.9
73 204.3 74 58.9
75 266.5 76 149.5
77 35.5 78 2810.9
79 328.5 80 436.2
81 67.482 10524
83 9.4 84 150.9
85 21.4 86 34.9
87 61.7 88 41.2
89 714.5 90 278.1
91 34.6 92 0.0
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TABLE C.33 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 3, 1982(Millions of1 Dollars)
Sector Sector
Nurber Output Number Output
1 21.8 2 62.1
3 46.9 4 4.9
5 51.7 6 50.5
7 36.1 8 72.3
9 120.1 10 10.9
11 12586.0 12 60.0
13 1.5 14 69.6
15 3.3 16 25.2
17 21.8 18 8.0
19 5.2 20 517.6
21 3.9 22 33.0
23 79.4 24 174.3
25 53.2 26 145.9
27 155.9 28 61.2
29 85-4 30 20.4
31 43.8 32 195.5
33 190.6 34 1-5
35 2.2 36 30.2
37 615-2 38 781.4
39 176.2 40 594.5
41 5.1 42 896.0
43 103.7 44 314.1
45 975-3 46 31.1
47 729.0 48 326.1
49 337.1 50 18.1
51 362.9 52 97-4
53 275.9 54 232.0
55 1740.1 56 61.2
57 163.5 58 112.0
59 110.8 60 73.0
61 360.4 62 145.3
63 -1365.6 64 215-0
65 42.4 66 185.8
67 202.5 68 20.4
69 240.0 70 73.9
71 36.8 72 12.0
73 105.6 74 33.9
75 140.9 76 80.2
77 19.2 78 1457.9
79 178.4 80 228.3
81 34.7 82 606.6
83 6.2 84 82.8
85 12.0 86 19.2
87 33.0 88 22.5
89 350.3 90 146.9
91 18.3 92 0.0
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TABLE C.34 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 3,1983(Millions of Dollars)
Sector Sector
Number Output. Number Output
1 28.2 2 76.5
3 58.6 4 6.1
5 69.6 6 64.0
7 48.3 8 91.3
9 143.1 10 13.8
11 14742.6 12 83-1
13 1.9 14 91.0
15 4.5 16 35.3
17 31.3 18 11.3
19 8.8 20 644.8
21 5.1 22 45.3
23 138.8 24 218.1
25 67.5 26 184.1
27 202.3 28 76.9
29 121.0 30 27.2
31 60.4 32 245-1
33 250.2 34 2.6
35 3.1 36 44.o
37 741.2 38 1o61.5
39 257.5 40 752.1
41 7.6 42 1101.1
43 142.9 44 426.3
45 1019.5 46 52.9
47 1046.0 48 471.4
49 654-5 50 149.3
51 546.1 52 125.9
53 413.2 54 314.5
55 1889.8 56 83.8
57 193-5 58 188.1
59 1434. 60. 86.1
61 892.9 62 176.4
63 -573-9 64 256.0
65 59.5 66 221.0
67 312.9 68 26.9
69 357.8 70 79.3
71 48.9 72 19.0
73 139.9 74 42.3
75 186,.9 76 105.4
77 25-1 78 1951-5
79 2309 80 301.1
81 46.5 82 757.2
83 7.3 84 105.9
85 15.3 86 24.9
87 43.1 88 29.1
89 482.8 90 193.1
91 24.1 92 0.0
TABLE C-35
Sector
NUmber
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
176
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 3,1984(Millions of Dollars)
12.3
26.2
31.1
21.6
67.6
7070.2
1.0
1.7
12.6
3.0
2.2
33*7
31.2
92.3
54.9
27.1
115.1
1-4
346.9
101.0.
2.9
59.*2
547.9
278.2
64.5'
214.5
141-3
935.8
93.0
62.9
221.2
-316.7
18.3
121.0
132.3
20*8
59.9
82.0
11.2
101.9
.20.0
3.6
7.0
18*8
202*3
10.4
Sector
Number
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
Outout
35*0
2.7
29.4
41.2
6.4
34-8
39.8
15*3
4.8
290.5
19.2
100.1
83.0
35.3
12.0
111.4
0.8
18.5
470.2
347-9
576.3
195.3
11.7
175.9
-30*9
56.7
153.2
36.3
51.7
14.7
142.2
124.9
127.1
11.8
38.4
5.4
19.2
46.o8
821.1
129*1
343.4
46.7
11.3
12.9
84.1
0.0
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TABLE C.36 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 3,1985(Millions of Dollars)
Sector Sector
Number Output Number Output
1 0.0 2 0.0
3 0.0 4 0.0
5 0.0 6 0.0
7 0.0 8 0.0
9 0.0 10 0.0
11 0.0 12 0.0
13 0.0 14 0.0
15 0.0 16 0.0
17 0.0 18 0.0
19 0.0 20 0.0
21 0.0 22 0.0
23 0.0 24 0.0
25 0.0 26 0.0
27 0.0 28 0.0
29 0.0 30 0.0
31 0.0 32 0.0
33 0.0 34 0.0
35 0.0. 36 0.0
37 0.0 38 0.0
39 0.0- 40 0.0
41 0.0 42 0.0
43 0.0 44 0.0
45 0.0 46 0.0
47 0.0 48 0.0
49 0.0 50 0.0
51 0.0 52 0.0
53 0.0 54 0.0
55 0.0 56 0.0
57 0.0 58 0.0
59 0.0 60 0.0
61 0.0 62 0.0
63 0.0 64 0.0
65 0.0 66 0.0
67 0.0 68 0.0
69 0.0 70 0.0
71 0.0 72 0.0
73. 0.0 74 0.0
75 0.0 76 0.0
77 0.0 78 0.0
79 0.0 80 0.0
81 0.0 82 0.0
83 0.0 84 0.0
85 0.0 86 0.0
87 0.0 88 0.0
89 0.0 90 0.0
91 0.0 92 0.0
TABLE C.37
Sector
Number
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73.
75
77
79
81
83
85
87
89
91
178
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 4,1974(Millions of Dollars)
Sector
Outp2ut Number Output
67.9
129*2
175.7
120.6
276.9
26944.4
4.5
11-8
91.3
31.6
12.1
583.5
154-4
472.5
310.9
149.3
596.4
8.8
1487.7
765.z
22*8
405.0
1286.7
3458.7
3532-5
1956.8
1393.8
3370.7
374.2
373-8
4471.8
1603.9
213.2
992.9
1179.9
129.6
360.9
466.6
60.8
555*4
120.8
14.3
35.8
105.9
1331.4
60*3
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
162.6
14.1
148.2
205.1
30.7
228.2
226.0
97.1
31.2
1411.3
117.9
483.7
417.8
168.2
68.2
543.0
8-8
124.3
2711.9
1728.4
2138.5
1062.8
222.2
1541.1
1521.6
313.0
739.3
218.1
749-7
178.9
148.1
613.8
337.5
68.1
132.2
75.5
93.7
257-1
5020.9
763-0
1671.6
250.0
59.7
70.0
488.1
0.0
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TABLE C.38 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 4l,1975(Millions of Dollars)
Sector Sector
NuMber Output Number Outout
1 13.7 2 34.7
3 26.5 4 2.9
5 34.4 6 32.1
7 24.0 8 42.7
9 62.4 10 6.6
11 6310.2 12 41.7
13 0.8 14 46.0
15 2.2 16 17.9
17 15.9 18 6.0
19 4.6 20 292.1
21 2.3 22 22.6
23 78-3 24 104.2
25 33.4 26 86.7
27 99.6 28 35.4
29 64.7 30 13.5
31 30.6 32 114.1
33 119.0 34 1.3
35 1-7 36 22.9
37 328.4 38 522.8
39 138.8 40 378.3
41 3-9 42 474.6
43 74-4 44 188.7
45 651.8 46 29.5
47 439-0 48 222.1
49 376.2 50 111-4
51 266.6 52 68.0
53 215.7 54 134.0
55 1101.0 56 39-4
57 92.0 58 110.8
59 77.2 60 48.6
61 504.1 62 31.7
63 230.3 64 146.8
65 36.6 66 91.2
67 159-2 68 13.8
69 188.2 70 45.9
71 25.8 72 10.2
73 69.0 74 19-6
75 92.5 76 51.4
77 12.2 78 972.5
79 111-4 80 148.1
81 23.9 82 350.4
83 4.3 84 49.7
85 7-5 86 12.3
87 21.3 88 14.4
89 254.8 90 99.1
91 12.0 92 0.0
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TABLE C.39
Sector
Number
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73.
75
77
79
81
83
85
87
89
91
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPEIDENCE-CASE 4,1976(Millions of' Dollars)
Sector
Out-out Number Output
14*9
29.0
37.8
2602
67.3
6765.3
0-9
2.5
17.8
5.4
2.6
91.1
35.7
107.4
69.9
33.3
131.1
1.8
354-4
152.9-
4.5
81.6
582.9
541.2
455.4
320.2
244-9
1047.7
96.1
81-6
635.6
274.0
39.0
182.6
212.7
27.7
75.6
100.8
13.3
121.3
25.9
4.2
8.0
23.1
276.9
13.0
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
37.6
3.1
34.3
46.3
7.1
46*2
49-5
19096.5
317.9
24.7
111.9
94.0
38.5
14,8
123.6
1.6
25*4
577.2
402.2
526.1
216.7
34.2
261 * 2
152.3
71.7
156.2
44.4
124.1
48*3
50.m4
148.9
99.9
14.8
43.2
11.9
21.3
56.1
1060.5
161.7
379.8
54.3
13.3
15.5
106.5
0.0
TABLE C.40
Sector
N-umber
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
181
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 4,1977(Millions of Dollars)
14.o8
29.0
38.0
26.3
67.1
6742.3
1-0
2.5
18.1
5.6
2.6
93.4
35-4
106.9
69.7
33.3
132.8
1.8
353.2
153.7
4.5.
81.6
512-8
590.4
469.5
328.-0
247-8
957-4
94.1
79-6
678.3
283.7
37.4
185.8
212.3
27.2
75-5
100-9
13.3
121.2
25.7
3-9
8..0
23.0
275-1
13.0
Sector
Number
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
8
0
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
output
37.5
3.1
33.846.3
7.1
46.4
49.1
20.1
6.5
318.1
24.8
111.1
93*8
38.6
14.8
123.3
1*6
25.6
581.7
396.1
535-1
223.5
34.9
272.3
149-1
70.2
163.9
45.2
123.9
45.8
66.0
137*8
104.3
14*7
39* 2
11.9
21.3
56.1
1064.0
161.7379.5
54.3
13.2
15*4
105.4
0.0
TABLE c.41
Sector
Number
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
182
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 4,1978(Millions of Dollars)
Output
15.1
29.9
38.4
26.o7
71.1
7226.6
1.0
2.5
1707
5.2
2.7
82.5
36.8
110.4
7107
34.2
136.3
1.8
371-4
150.8
4.3
80.5
623.3
528.2
361.4
288.5
231.3
1075.2
101.1
8009
569.6
249.7
34.8
175-9
196.8
2704
7507
102.3
13.6
123.4
26.0
4.3
8.2
23.4
274.0
13.2
Sector
Numb er
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60-
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
Output
3901
3.2
35.0
4707
7.4
45.8
50.0
20.0
6.5
328.8
25.0
115.5
40.0
15.0
127.6
1.5
25.5
586.5
411-2
566.8
223.4
30.4
252.7
73.4
72.3
167.3
45.2
111.5
49.7
80.69
140.9
118.2
14.9
44.5
10.2
.22.0
57.2
1075.4
162.9
392.9
55.2
13.5
15.8
107.0
0.0
183
TABLE C.42 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 4,1979(Millions of Dollars)
Sector Sector
Nmber Outout Number output
1 23.3 2 59.4
3 45-9 4 4*9
5 58.7 6 53.1
7 40.5 8 72.9
9 107.4 10 11*0
11 10834.6 12 71.0
13 1.6 14 76.2
15 4o. 16 30.5
17 27.3 18 10.0
19 8.5 20 501.1
21 4.2 22 37.7
23 133.1 24 174-5
25 55-2 26 147.1
27 167.2 28 60.9
29 108.1 30 22.8
31 51.9 32 194.1
33 205.6 34 2.7
35 2.5 36 39.3
37 562.2 38 899.0
39 232.1 40 621.5
41 7.1- 42 854-3
43 124-4 44 346.6
45 856.8 46 50.2
47 828.8 48 401.0
49 639.1 50 199.8
51 489. 52 109.1
53 368.2 54 253.3
55 1545 6 56 69.7
57 150-5 58 181.3
59 123.2 60 72.2
61 945.9 62 112.9
63 375.4 64 222.1
65 55.7 66 166.8
67 281.5 68 22.669 321.4 70 64.0
71 41.9 72 17.6
73 116.6 74 33.4
75 156.1 76 87.2
77 207. 78 1636.9
79 188.6 80 250.
81 39-7 82 596.1
83 6.2 84 85.1
85 12.3 86 20.3
87 35.7 88 24.1
89 422.2 90 163-1
91 20.2 92 0.0
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TABLE C.43 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 4,1980(Millions of Dollars)
Sector Sector
Number Output Number Output
1 42.0 2 105.0
3 82.1 4 8.8
5 107.1 6 94.0
7 73.7 8 130.0
9 186.2 10 19.6
11 18555.6 12 133.3
13 2.9 14 138.0
15 7.2 16 56.9
17 51-8 18 18.5
19 17.0 20 895.8
21 7.6 22 69.8
23 283.0 24 308.8
25 97.8 26 263.0
27 298.0 28 108.0
29 193.0 30 41.6
31 93.0 32 345.7
33 370.0 34 5.1
35 4.9 36 73.0
37 983.8 38 1645.8
39 437.7 40 1099.1
41 13.4 42 1476.5
43 233.6 44 644.5
45 1210.9 46 107.8
47 1743.5 48 811.3
49 1539.1 50 609-5
51 1029.8 52 194-3
53 736.4 54 459.3
55 2454.6 56 129.4
57 255.5 58 376.6
59 223.5 60 120.5
61 2105.0 62 169.1
63 745-1 64 396.8
65 111.3 66 264.9
67 552-5 68 41.2
69 643.6 70 100.1
71 77.2 72 37.8
73 215.5 74 59.5
75 284.3 76 158-1
77 37.5 78 3000-0
79 341.9 80 459.4
81 72.7 82 1061.9
83 10.1 84 154.6
85 22.2 86 36.8
87 64.8 88 43.3
89 783.3 90 296.3
91 36.7 92 0.0
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TABLE C.44 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 4,1981(Millions of Dollars)
Sector Sector
Number lutput Number Output
1 44.7 2 112.6
3 87.7 4 9.4
5 113.5 6 100.4
7 78.1 8 139.0
9 201.2 10 20.9
11 20135.7 12 140.1
13 3.0 14 146.5
15 7.6 16 59.7
17 54.0 18 19.5
19 17.4 20 957.8
21 8.1 22 73.5
23 285.1 24 330.3
25 104.3 26 280.7
27 318.0 28 115.7
29 205.0 30 44.1
31 98.9 32 369.8
33 392.6 34 5.3
35 5.0 36 76.6
37 1059-9 38 1742.1
39 458-7. 40 1174-5
41 14.1 42 1596.2
43 244.5 44 680.6
45 1385.8 46 108.7
47 1792.0 48 828.0
49 1500.3 50 583.5
51 1055.7 52 206.8
53 757.1 54 484.7
55 2693.8 56 136.2
57 276.7 58 382.0
59 235.9 60 130.2
61 2084.5 62 184.6
63 732.8 64 427.2
65 114.7 66 290.2
67 575.0 68 43.7
69 668.0 70 111.0
71 81.5 72 38.3
73 227.5 74 63.6
75 301.3 76 167.9
77 39.8 78 3169.7
79 363-4 80 485-9
81 76.9 82 1135.1
83 11.0 84 164-5
85 23.'6 86 39.1
87 68.7 88 46.1
89 824.5 90 314.0
91 38.9 92 0.0
TABLE c.45
Sector
Number
1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
186
TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 4,1982(Millions of Dollars)
24.*9
50*3
62.5
43-5
123.6
12714.1
1.6
3.9
27.0
7.3
4.4
103.6
60.9
183.3
116.1
56.1
222.1
2.8
640.4
232.9
6.8
124.5
1148.4
740.8
356.1
425.4
329-4
1850.6
174.2
127.7
652.3
235.5
49.3
270.2
300.6
43.8
121.7
166.2
22.3
202.5
41.7
7.5
13.5
38.1
432.6
21.4
Sector
Number
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
Outout
66.3
5.3
58.1
80-mO
12.3
72.6
81.3
31.3
10.3
554.1
39-9
.193.3
161.0
67.6
24.3
214.6
2.3
39.8
950.1
683.3
994.4
365.6
38.4
357.0
31.7
117.8
270.3
71.9
148.9
83.1
152.8
244.5
208.5
24.1
78.7
13.9
36.9
93.6
1716.6
262.9
658-4
91.6
22.2
25.9
173.0
0.0
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TABLE C.46 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 4,1983(Millions of Dollars)
Sector Sector
Number Output Number output
1 30.0 2 78.9
3 60.7 4 6.4
5 76.1 6 68.6
7 52.8 8 95.8
9 145.2 10 14.7
11 14819.0 12 90.7
13 2.0 14 97.9
15 4.8 16 39.0
17 34-4 18 12.7
19 10.1 20 666.6
21 5.4 22 49.4
23 153.2 24 229.4
25 72.0 26 193.2
27 218.6 28 80.7
29 139.3 30 29.6
31 67.7 32 256.5
33 269.0 34 3.0
35 3.5 36 49.8
37 756.3 38 1162.2
9 291.3 40 805.0
1 8.6- 42 1159.8
43 155.3 44 457.1
45 1122.7 46 57.2
47 1053.0 48 489.9
49 665.8 50 157.4
51 583.4 52 138.9
53 445.1 54 337.4
55 1955.7 56 90.2
57 199.9 58 210.0
59 153.4 60 92.2
61 1067.0 62 180.9
63 381.0 64 273.5
65 63.6 66 234.5
67 353-2 68 29.1
69 393.9 70 82.2
71 53.1 72 20.1
73 149.5 74 44.1
75 - 202.0 76 113.3
77 26.9 78 2105.8
79 245-3 80 321.7
81 50.7 82 788.2
83 8.1 84 111.2
85 16.2 86 26.7
87 46.1 88 31.1
89 531.9 90 208.6
91 25.9 92 0.0
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TABLE c.47 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 4,1984(Millions of Dollars)
Sector Sector
Number Output Number Out
1 13.1 2 36.1
3 27.1 4 2.8
5 33.9 6 31.4
7 23.6 8 43.2
9 68.5 10 6.8
11 7103.9 12 38.1
13 1.1 14 42.9
15 1.9 16 17.0
17 14.0 18 5.4
19 3.6 20 300.1
21 2.4 22 21.0
23 40.1 24 105-1
25 33.3 26 86.9
27 99.5 28 37.0
29 63.0 30 13.0
31 30.4 32 116.4
33 123.4 34 1.0
35 1.6 36 21.1
37 353.38 514.6
39 115.9 4o 371.2
1 3.4 42 602.2
43 64.6 44 208.9
45 593.4 46 13.6
47 281.3 48 184.1
49 69.4 50 -27.3
51 231.0 52 62.0
53 155.4 54 163.3
55 964.9 56 39.1
57 95.8 58 61.4
59 67.3 60 44.4
61 298.1 62 144.2
63 104.7 64 132.765 20.1 66 133.1
67 138.8 68 12.8
69 148.3 70 39.7
71 22.7 72 5.9
73 64.2 74 20.0
75 88.7 76 50.3
77 12.0 78 889.2
79 108.2 80 138.2
81 21.8 82 357.1
83 3.9 84 49.1
85 7.4 86 12.1
87 20.1 88 13.8
89 224.0 90 91.0
91 11.2 92 0.0
1B11-1UE[ -
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TABLE C.48 TOTAL REQUIRED OUTPUT ATTRIBUTABLE TO PROJECT
INDEPENDENCE-CASE 4,1985(Millions of Dollars)
Sector Sector
Number Outout Number output
1 0.0 2 0.0
3 0.0 4 0.0
5 0.0 6 0.0
7 0.0 8 0.0
9 0.0 10 0.0
11 0.0 12 0.0
13 0.0 14 0.0
15 0.0 16 0.0
17 0.0 18 0.0
19 0.0 20 0.0
21 0.0 22 0.0
23 0.0 24 0.0
25 0.0 26 0.0
27 0.0 28 0.0
29 0.0 30 0.0
31 0.0 32 0.0
33 0.0 34 0.0
35 0.0 36 0.0
37 0.0 38 0.0
39 0.0- 40 0.0
41 0.0 42 0.0
43 0.0 44 0.0
45 0.0 46 0.0
47 0.0. 48 0.0
49 0.0 50 0-0
51 0.0 52 0.0
53 0.0 54 0.0
55 0.0 56 0.0
57 0.0 58 0.0
59 0.0 60 0.0
61 0.0 62 0.0
63 0.0 64 0.0
65 0.0 66 0.0
67 0.0 68 0.0
69 0.0 70 0.0
71 0.0 72 0.0
73 0.0 74 0.0
75 0.0 76 0.0
77 0.0 78 0.0
79 0.0 80 0.0
81 0.0 82 0.0
83 0.0 84 0.0
85 0.0 86 0.0
87 0.0 88 0.0
89 0.0 90 0.0
91 0.0 92 0.0
